EN 


TS IN CANADA 


6 CENTS 


20 CENTS 1N CANADA 


NEW. INVENTIONS 
MECHANICS 

THE HOME WORKSHOP 

MONEY MAKING IDEAS 
350 PICTURES 
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Forty years ago Eveready introduced the world’s first flashlight.... 


TODAY EVEREADY AGAIN BRINGS YOU 
A NEW CONCEPTION OF PORTABLE LIGHT 
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HE TABLE LIGHT 








re | 


A soft night-light...orabright, searching beam! 






Merely lifting the glass dome with the finger-tips turns 
on a soft, diffused glow. A radium-like lustre makes 
the dome easy to find in the dark. * * * Pick up the 
Table Light —and a brilliant, 400-ft. beam of light 
shoots out from the bottom. The same lamp which 
lights the dome supplies the spotlight in the base. 
New, attractive, practical... it’s the most interesting 
Christmas gift of the year! 













YOUR OWN INITIAL, RIGHT 
ON THE CASE! (Below) You 
may replace the trade-mark 
plate with a handsome black J 
and chrome plate bearing your 
own initial. A valuable means 
of identifying your light anda 
good idea, too, for a personal- 
ized Christmas gift. 

Both of these beautiful new 
Eveready Masterlites are now 
on display at your dealer’s. 
Stop in and see them today. 


*sHAIR-TRIGGER’”’ 
SWITCH .(Below) You just 
touch the switch and the 
light is on! Release, and 
it’s off. And instead of 
pushing a slide switch as 
you formerly had to do to 
get a steady, *“locked-on” 
light...you just flick your 
thumb forward and it’s 
done! The switch is so de- 
signed that it can’tturn on 
accidentally, 





A FLASHLIGHT THAT 
LOADS LIKE A RIFLE! 
(Below) No detachable parts. 
Front and rear caps slide out 
smoothly on chrome runways. 
Nothing to unscrew...nothing 
to misplace or lose! To load, 












you just give the rear cap a 
slight twist... and it springs 
out on the runways. You in- 
sert the batteries just as you 
do shells in a breech-loading 
rifle ... quickly and easily. 






































*CANDLE-LIGHT” TOP. 
(Above) By just pulling the 
lens housing out on the 
— runways and standing the 
light on end... you have 
a candle-light which illu- 
minates a room yet leaves 
both hands free for the job 
in hand. The light can be 
regulated ... soft and dif- 
fused for use as a night- 
light, or bright enough to 
thread a needle! 

















TWO TYPES OF LIGHT 
AT A TOUCH OF YOUR 
THUMB}( Above) TheLight 
Selector on the new Ever- 
eady Masterlite provides 
instant, one-hand selection 
of either a piercing “spot” 
or a broad, diffused beam. 
For the first time, you can 
focus the light quickly and 
easily with one hand while 
you hold the beam on the 
object you want to see! 


NATIONAL CARBON COMPANY, INC. General Offices: New York, N. Y. Branches: Chicago, San Francisco 
Unit of Union Carbide [qi and Carbon Corporation 
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Its the New 36 Plymouth 
- Now on Display! 


» to 


40 Improvements—Greatest Plymouth Ever Built! 


EOPLE EXPECTED IT. And now it’s 

here...the greatest Plymouth in 

eight great years. Forty improvements 
add to Plymouth’s sensational value. 


It’s the sturdiest car we’ve built...a 
100% more rigid frame... body newly 
reinforced at five main points. 

It is again America’s most economi- 
cal full-size car... with evidence piling 
up that it gives 18 to 23 miles or more 
per gallon of gas. 

The 1936 Safety-Steel body is not 
only stronger...and safer... but also 
has new insulation against rumble and 


road noise. Plymouth’s brakes are 100% 

hydraulic—they stop you safely. 
New design steering eliminates the 

final trace of road-shock at the wheel. 


Added to the luxury of Plymouth’s 
Floating Ride are 11 new comfort fea- 
tures...inches more leg room... 2 
inches more elbow and shoulder room. 

This new 1936 Plymouthison display 
at your Chrysler, Dodge or De Soto 
dealer. See how big and beautiful it is 
...driveit. (Ask about the official Chry- 
sler Motors Commercial Credit Plan.) 

PLYMOUTH DIVISION OF CHRYSLER CORP. 

















4 THINGS PEOPLE WANT: 





1. ECONOMY— All evidence ‘indicates 
18 to 23 miles per gallon of gas. 


2. SAFETY— Plymouth’s body is Safety 
Steel... Brakes are 100% hydraulic. 


3. RELIABILITY—Of all low-priced cars, 
Plymouth has most long-life features. 


4. COMFORT—Plymouth’s Floating 


Ride plus 11 new comfort improvements. 








BUILDS 


PLYMO UTH GREAT CARS 
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THE WHOLE AMAZING STORY OF 


THE SCIENCE 
OF LIFE 


EVERY READER OF THE FAMOUS 
“OUTLINE OF HISTORY” HAS EAGERLY 
AWAITED THIS GREAT 
COMPANION WORK 


H.G.WELLSs 


Greatest 




















What Wells did for history with such amazing 
success in “The Outline of History” he has 
now done for the whole science of life! Here 


in one thrilling narrative is the dramatic epic 


of all living things—a whole library of knowl- tr 


edge on every form of life—revealing the 

mysteries of the human body and human be- T ON 3 Ww M E MBERS ; 

havior; of animal life; life in the sea; insect ‘ 

life; reptiles and birds; plant life. Here is every- OF TH 3 LITER ARY ai.“ FE if 1514 
thing you have always wanted to know about G VIL 8) j ' 
the origin and evolution of all the inhabitants of 
the universe. In fascinating text and pictures H. G. 
Wells in collaboration with Julian S. Huxley and G. P. 
Wells, unfolds the secrets of birth, sex-life, the workings of the body machine 
in man and in all other living things. 

“The Science of Life” is a work which no modern, well-informed person can 
do without. Originally published in four volumes for $10.00, it is now pre- 
sented complete. in this ONE magnificent volume of 1514 pages—and you 
may have it free, if you accept this offer of free membership in the Guild. 
This is the most sensational offer the Guild has ever made. Don’t miss it. 
Act at once before the supply of these wonderful books is exhausted. 


A FEW OF THE FASCINATING SUBJECTS IN THIS GREAT VOLUME 


How Our Food Becomes Blood ‘*Missing Links”’ in Evolution Fb Six_ Vitamins 
Nervous Mechanism and the Evidence of the Rocks — Their Uses and Dan- 
Brain Man’s Body 
—e and Fertiliza- How our Cells Multiply The "Heart and Lungs 
Mendel’s Law of Heredity Cancer 
Growth and Development of Is Human Rejuvenation De- Tuberculosis — 
the Embryo sirable? Behavior, Feeling and 
Childhood, Adolescence, Ma- What Determines Sex? Thought 
turity The Ages of Ancient Life Ways of Life Among Ants, 
Mammals The Plants of the Ancient ees ¥ 
Birds and Reptiles World The Amphibian Mind 
Fishes, Insects The Reptilian Adventure Courtship in Animals 
Vegetable Life Dinosaurs Play 
The Smallest Living Things Ways and Worlds of Life The World of a Dog 
Evolution and Creation Life in the Sea Human Behaviorism 
Sea Serpents and Living Di- Infections ond. Contagious Hypnosis 
nosaurs Disease Psycho-Analysis 


AND HUNDREDS MORE 


GUILD MEMBERSHIP 
IS FREE 


The Guild provides the most complete, economical, convenient book serv- 
ice in the country. It selects for you each month an outstanding new 
book just published. If you want the Guild selection for the month you 
pay only $2.00 (plus a few cents carrying charges) regardless of the re- 
tail price. (Regular retail prices of Guild selections range from $2.50 to 
$5.00.) If you do not want the Guild selection, you may choose from 20 
other outstanding books selected from all publishers’ lists and recom- 
mended by the Guild, or, the Guild will deliver, postpaid, any other book 
in print you wish at the publishers’ price. 


You are not obligated to take a book every month. You may buy as few 
as four books during the year to enjoy all advantages of membership. 


GUILD MEMBERS SAVE UP TO 50% 


Outstanding of all advantages of Guild membership, particularly at this 
time, is the saving in cost of books. Remember, Guild savings are not 
merely fractional savings. When you can get a $3.00, $4.00 or $5.00 book for 
only $2.00, you can see at once that your book bills can be cut in half, and 
other plan. A further saving is possible on special book offers of former selections and other 
that you can afford to buy more books you are most anxious to read this way than under any 


titles. Full details of this special plan will be sent to you upon enrollment. MAIL THIS COUPON TODAY 
NEW! FREE BONUS BOOKS TWICE A YEAR oe ee ee 


FREE—“‘The Science of Life’’ 


Monthly Literary Magazine“ WINGS” Is Free 


During the year you will receive without charge 
12 issues of “W WINGS,” a sparkling illustrated 
little journal with news of books and authors. In 
this magazine descriptions are given of the 
Guild’s current book selections and recommen- 
dations. It is a guide to the best reading and is 
invaluable to every one who wants to keep up- 
to-date on the new books. 














Now it is possible for Guild members to get an additional NEW book The Literary Guild of America, Dept. 12 P.S.M. | 
every six months ABSOLUTELY FREE. Full information will be 244 Madison Avenue, New York 
sent you about this important new feature. Enroll me without charge as a member of the Literary Guild of America. | 
y P I am to receive free each month the Guild Magazine, ‘‘WINGS,’’ and all 
other membership privileges for one year. I agree to purchase at least | 
four books of my own choice through the Literary Guild during the year— 
SUBSCRIBE NOW—Send No Money either Guild Selections or otherwise—and you guarantee to protect me 
against any increase in price of Guild selections during this time. 


| 
| 
| 
| 
The special features of Guild membership guarantee you greater econ- | 
omy, convenience and satisfaction than any other method of book buy- 

ing. Remember: Members buy only the books they want, and they may | 
accept as few as four books a year. The Guild service starts as soon as | 
you send the coupon. Our present special offer gives you H. G. WELLS’S 
“THE SCIENCE OF LIFE” absolutely free. This book will come to | 


In consideration of this agreement you will send me at once, FREE, a 
copy of H. G. Wells’s “‘The Science of Life.’ | 


Name ‘ opna ses sbptnbbhasdonesascsovedessetéiepeteniberaiaioats 





MAIO .cnsca2isadticcsrescscecosrsnssrisccensnesssbinensniassesosassnbeccntanssensiseassnsssbebvosenienbbecsheniechenabetsbes 





City . ‘ . ‘ a ... State eee sites 
Subscriptions from minors must have parent’s signature 


you at once, together with full information about the Guild Service 
and special savings. 
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In This Issue—Hundreds of Fascinating Articles Tell the 
Latest News of Laboratory Discoveries, Scientific 
Triumphs, and Amazing New Inventions 





























onN_u NO 


-_— SS we Ww 















































Fascinating! 
Educational! 


MAKE MONEY 


with these Popular Toys 


Get this great outfit! Make toy castings of Buck with his marvelous Disintegrator Pistol 
.. . Wilma Deering, his faithful Lieutenant . . . and Killer Kane, the arch-criminal of the 
25th Century. Paint your castings in bright, lifelike colors. Make all the toys you want. 
Sell them at a big profit! Millions of people are interested in Buck’s exploits . . . and follow 
them daily in newspapers and radio. Start your own toy business with this complete out- 
fit. Make real money. 


Complete Outfit You Can Make Over 
Buck—Wilma—kKiller Kane—3 in One Mould —= $950 200 Toys an Hour 
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A dynamic action group beautifully moulded in the “‘round.’’ 
Fully equipped with Rocket Pistols, Disintegrator Rays, Fly- 
ing Belts. Sizes, Buck, 2-5/8’’; Wilma, 2}4’’; Killer Kane, 2%4’’. 


It doesn’t take long to make enough toys 
. 2 t y y 3uck zrers Caste 
Each Buck Rogers Caster comes in ee ee k Rogers Caster and 
large attractive box with full color ois : aid 
cover showing Buck's adventures. 
Includes complete set of moulds for 

making 3 big figures: The Weird H t B y 
Depth Man, Buck Rogers himself, ow oO u 
and Dr. Huer, the inventor. Set 


also includes mould handles, clamps, See Buck Rogers Caster at Toy Dealers 
a large supply of lead, ladle, 4 cans or Hardware and Department Stores. If 
of paint and 2 brushes. they can’t supply you, order your choice 

of outfits on the coupon below. Sent post- 


lin U. 8S. 


Buck Rogers ss 
Extra Moulds Get 2 Sets in One! 


Strange 25th Century creatures... 
speedy Interplanetary Rocket Ships 
- and friends and enemies of 





Make U. 8S. Soldiers with same outfit. 
For only 95¢ more you may get big 3 


Depth Se-tat, ene. Huer— $q 00 Buck and Wilma. You can make yaa 5. —_— — of aol 
igures in Une Mou 1 them all with Extra Moulds at ders . us res you 2 sets in one! See 
The Weird Depth Manerth 5 strange weapon faces Buck — $1.00. Three large figures - each coupon, 
and the famousinventor, Dr. Huer, Vital, actionposes wi ve oa 7 cutants ; 5,” thi 
Rocket Pistols, Digintegrators, Force Rays and Flying tee hye hn Ho Reg ny Pann oy U. S. Soldiers—25,” high 
ts. Sizes, Depth Men, 1°4’’; Buck, 1°,’’; Dr. Huer, 144’’. Ylags ‘ yle $ - on. ' ' . 
Jobbers! Dealers! Fit your stocks now! 


~~ — 





SEND THIS COUPON 
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Buck Rogers Electric Caster $9450 
D xe Set with complete Electric Melting Ladle and Stand. Large fine figures of a 








A De Lu 

Buck, Wilma and Killer Kane, Includes complete moulds, clamp, handles, large sup- 
ly of lead, candle for smoking moulds, 4 generous cans of paint, and 2 brushes. 
ithographed box in four brilliant colors. 





Buck Rogers Caster is made by the Makers of 


JUNIOR CASTER 


Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 


















GIVES YOUR CAR 
Lastin 


The Sooner Any Car 
is Simonized the Better 


Simoniz your car...and do it before 
Winter sets in! The finish needs 
Simoniz now more than ever. It keeps 
snow, sleet, mud and other destruc- 
tive elements from getting at the 
finish; no chance for them to dull and 
ruin its beauty. So give your car this 
“beauty insurance”! If it is dull, first 
use Simoniz Kleener. It quickly re- 
stores the lustre. Then apply Simoniz. 
Although easy to put on, Simoniz is 
hard to wear off... perfect protection 
that makes the finish last longer and 
keeps your car beautiful for life. 


MOTORISTS WISE 


SIMONIZ 


Remember you can 
only “Simoniz”’ your 
car with Simonizand 
Simoniz Kleener! 








This attractive 
room is paneled 
with a new fire- 
proof wall board 
decorated by a 
new photographic 
process to look 
like choice woods 
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New Ideas for 
Home Owners 


IREPROOF wall board grained to 

look like choice panels of. walnut, 
douglas fir, knotty pine, and other woods 
is one of the newest materials for use in 
home buildings and remodeling. The board, 
decorated by a ‘special photographic proc- 
ess and protected by a coat of lacquer, 
needs no additional finishing although 
wax, shellac, or a second coat of lacquer 
can be applied if desired. Sold in sections 
four feet wide and from six to ten feet 
long, with the same grain, color, and 
burling in each panel, it lends itself well 
to decorative matched-grain effects. It 
will not warp or burn and can be cut 
either by sawing or scoring with a knife 
and breaking. 


FUSE CAN BE 
RENEWED 


INDEFINITELY 


The new type of 
fuse shown above can 
be renewed simply by 

holding it point down and tapping it 
with a finger. A pool of mercury, instead 
of the usual fusible alloy, carries the 
current. According to the manufacturers, 
these fuses can be renewed indefinitely. 


AIR-CONDITIONING UNIT 
IS EASILY INSTALLED 


CosTINc little more than half the price | 


of an electric ice box, a recently de- 
veloped air-conditioning unit can _ be 
hooked directly into the existing radiator 
system. In its simplest form the con- 
ditioner, which washes, warms, and circu- 
lates the air and controls the humidity, 
is mounted on the basement ceiling and 
provided with inlet and outlet registers in 
the floor above. From this point, it is 
said to be capable of fully conditioning 
the air in a six-room house. Powered by 
a smali motor, it consumes no more elec- 


tricity than an ordinary sixty-watt oe | 





POPULAR SCIENCE MONTHLY 








ELECTRIC HUMIDIFIER 
FITS ANY RADIATOR 


To PROVIDE automatic control of hu- 
midity for small homes during the winter 
months, an inexpensive electric humidifier 
has been designed that can be applied to 
any steam or water radiator. The unit is 
simply screwed into the plug hole in the 
radiator and connected to the house light- 
ing system by means of an ordinary lamp 
cord and plug. Receiving its necessary 
moisture directly from the radiator, the 
unit requires no attention once it is in- 
stalled. In tests by the inventor, the 
humidity supplied proved to be sufficient 
for the first floor of the average home. 
An auxiliary unit makes it possible to 
use the humidifier for dispensing pine or 
medicinal vapors. 


uUestions 


i 
FROM HOME OWNERS 


Q.—REcENTLY, while replacing the 
chimney on my home, I accidentally 

| spilled a little of my cement mixture on 
the asphalt-composition roof. How can I 
remove the stains that were left when the 
cement dried?—W.T.M., Syracuse, N. Y. 


A.—IrF the roof surface is covered with 
slate granules, remove the stains as com- 
pletely as possible by scraping the surface 
and using-a wire brush. Then apply pre- 
pared cold roofing cement or asphalt roof- 
ing paint of the proper color to the 
damaged surfaces. Finally, when this is 

| tacky, sprinkle on slate granules of the 
right color. You can obtain these by 
| scraping them froia left-over shingles. 


Old Electric Meters 


R. D. H., MANSFIELD, Mo. Under 

| ordinary conditions, neither heat nor hu- 
midiiy will affect the accuracy of an 
| electric meter. (Continued on page 9) 


TIGHTEN YOUR GRIP 
FUTURE 


PROVIDENT MUTUAL 


Lire INSURANCE COMPANY OF PHILADELPHIA 


I can save cents a day. How much monthly income can 
1 receive starting at age 55, 60, 65 (Check the age) and how 
much life insurance for my family ? My present age is 
Name._— 
Address_ 


Occupation 


If you can save 25 cents a day, or over, mail this coupon 
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How many of these questions 
about automobiles can you 
answer correctly? 


1. How can you make your car ride safer 
at high speeds? 

2. Domodern engines run at higher or lower 
winter temperatures than the old ones? 

3. What should you be careful of when in- 
flating front tires? 
Why was last winter a severe test of 
anti-freezes? 
What is the best way to drive out of 
deep mud or snow? 
How can you find out how much anti- 
freeze your car requires for protection in 
zero weather? 


ANSWERS 


Have pressure in front tires a few pounds 
higher than the rear. 

Modern engines run at much Aigher 
winter temperatures. 

Be sure both tires carry the same pres- 
sure. Uneven inflation causes shimmy 
and hard steering. 


The weather was as changeable as a see-_ 


saw. Warm one ‘ay...cold the next. 
Ordinary ‘‘cheap’’ anti-freezes boiled 
away during warm spells and didn’t give 
protection when freezing weather re- 
turned. Eveready Prestone won’t boil off 
or evaporate no matter how changeable 
the weather. 


Back out, if possible. This pulls rear 
wheels up and out. Going forward tends 
to push wheels in deeper. 
Find your car on the chart on the inside 
back cover of this magazine. It shows 
how little—at the new low price—it will 
cost to have Eveready Prestone protec- 
tion in your car. 
SPECIAL OFFER...A “‘ Weather Wheel”’ which will 
help you to forecast the weather. Also ‘Weather asa 
Hobby’’—a 48-page illustrated book, prepared by 
weather experts. Full of fascinating weather facts. 
Send 10c (stamps or coin) to National Carbon Co., 
Inc., P. O. Box 600-2H, Grand Central Station, 
New York, N. Y. 








New Construction Kit for a Model of the 


LIPPER ships are more popular than 
& any other type among model makers. 
The largest and in many respects the 
most remarkable clipper ship ever built in the 
United States was the Great Republic. Don- 
ald McKay, the leading ship builder of his 
time, constructed her, and in order that he 
could embody his own ideas without inter- 
ference from mercenary owners, he built her 
at his own risk as a magnificent experiment. 
Our new construction kit this month con- 
tains all the necessary raw materials and full- 
size blueprints for building a model of the 
Great Republic. The hull is 31% in. long; the 
over-all size of the finished model is 42 in. 
long and 23% in. high. Not only is it the 
largest clipper ship model we have offered, 
but by far the most complete in every de- 
tail. The model, if carefully made, is worth 
more than $100, but the price of the construc- 
tion kit is only $8.40 (50 cents extra west of 
the Mississippi River and in Canada). 

For convenience, our ship model kits have 
been divided into three classes. The standard 
models, of which the Great Republic is an ex- 
ample, are the most advanced, although all of 
them are practical for any one who has an 
aptitude for this type of work. The simplified 
models are of the same construction, but very 
much smaller and easier to make. The hulls 
are supplied semifinished. Still simpler are 
our Model-of-the-Month Club kits, most of 
which are of balsa wood and require few 
tools beyond a pocketknife, a razor-blade 
knife, a pair of pliers, and a fret saw. 

The complete list of our kits is as follows: 


STANDARD SHIP MODEL KITS 


A. Whaling Ship Wanderer, 20'%4-in...$6.90* 

AA. With hull lifts sawed 

D. Spanish galleon, 24-in 

DD. Same with hull blocks shaped... 

E. Battleship U.S.S. Texas, 3-ft 

EE. Same with hull lifts sawed 

G. Elizabethan galleon Revenge, 25-in. 6.75* 

GG. Same with hull blocks shaped.... 7.25* 

L. Farragut’s flagship Hartford, a steam- 
and-sail sloop-of-war, 33%-in. hull 

LL. Same with hull lifts sawed 

Q. Privateer Swallow, 12%-in. hull, with 
lifts sawed to shape 4.95+ 

V. Clipper Sovereign of the Seas, 20%4-in. 
hull, with lifts sawed to shape 4.95+ 

Y. Trading schooner, 17%4-in. hull 4.90T 


GREAT 
REPUBLIC 


FAMOUS AMERICAN 
CLIPPER SHIP 





| 


2S. U. S. Destroyer Preston, 3114-in. h 
with lifts sawed 5 
3S. Constitution (“Old Ironsides’’), 

hull, with lifts sawed 
4S. Clipper Great Republic, 31%4-in. hull, 
with lifts sawed 


ull, 
.95* 


SIMPLIFIED SHIP MODEL KITS 


Liner S.S. Manhattan, 12-in ; 
- Cruiser U.S.S. Indianapolis, 12-in. 1. 
J. Clipper ship Sea Witch, 13-in 


MODEL-OF-THE-MONTH KITS 


. Aircraft carrier Saratoga, 18-in 
Four U.S. destroyers, each 6%-in. 
Liner S. S. St. Louis, 11-in d 
U. S. cruiser Tuscaloosa, 11%-in... 1. 
. U.S.S. Brooklyn, armored cruiser 
Spanish American War, 8-in , 
U. Hispaniola, the ship in “Treasure Is- 
land,” i 5 
Z. H.M.S. Bounty, 11%-in 
1M. Show boat, illuminated, 14-in 
2M. Ocean freighter, 14-in 





KIT 2M—Ocean freighter, 14 in. long 


MISCELLANEOUS 


No. 4. Solid mahogany book trough 22% 
in. long, 9% in. wide, and 243% in. high over all. 
Ready to assemble and stain included 5.75* 

No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included 5.73* 

No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high 
Norte: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (7). Otherwise all prices are postpaid anywhere | 
in the United States or Canada. The kits marked with 
an asterisk or dagger will be sent C.O.D. in the United 
States upon request, but the purchaser will have to 
pay 28 cents additional. 





Popular Science Monthly, 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit 
which I inclose §............ (or send C. O. D. 1) 


Address 


WN ccistacisessnehiatiaatteieeuatioacaen State 
(Print name very 
Remit by money order, check, or registered 
mail. No kits selling for less than $4.00 can 
be sent C. O. D. This offer is made only in 
the United States. 
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QUESTIONS 
FROM HOME OWNERS 


(Continued from page 7) 


As to age, the meter may run slower, if 
anything, as it grows older. 


Nails and ‘‘Pennies’”’ 


Q.—Wuat does the identification “‘pen- 


| ny” mean in designating nail sizes? Has 


it something to do with cost?—T. M., 
Spokane, Wash. 

A.—ALTHOUGH it would seem that the 
identification “penny” indicates the cost 
of nails, most authorities trace the term 
back to the days in England when nails 
were sold by the pound. “Penny”  indi- 
cated the weight in pounds per thousand. 
One thousand three-penny nails (abbre- 
viated 3d) weighed three pounds, one 


| thousand five-penny nails weighed five 


pounds, and so on. Now, however, the 
designation “penny” refers only to length. 


Removing Spots on Brick 


P. S. H., MILWAUKEE, wis. The white 


| spots that have appeared on the brick 


walls of your house undoubtedly are 
caused by efflorescence, an accumulation 
of salts due to excessive moisture. These 
spots sometimes can be removed by simply 
brushing with a stiff wire brush. If this 
proves unsuccessful, make up a wash con- 


| sisting of one part muriatic acid and ten 


parts water; apply this with a stiff wire 
brush, being careful to avoid the mortar 
joints as far as possible. When the job is 
completed, neutralize the acid by washing 
the surface with ammonia solution con- 
sisting of one-half pint of ammonia in a 
gallon of water. 


Swelling Laths Crack Plaster 


Q.—I RECENTLY had a new plaster wall 
put in my house to form a partition. In 
less than a month it developed bad cracks 
and bulges. What caused them? The plas- 
ter was applied over wood lath—F.D., 
Baltimore, Md. 

A—Cnracks and bulges in new plaster 
often are caused by applying the plaster 
over dry lath. Wood laths must be thor- 
oughly wetted to swell them before plas- 
tering. If this is not done, they will swell 
after the plaster is applied and warp the 
surface. 


Classifying Coal by Size 


G. Y., st. Louts, mo. Classified ac- 
cording to size, the various types of hard 
coal available on the market can be listed 
as follows: egg, stove, chestnut, pea, and 
buckwheat; egg being the largest and buck- 
wheat the smallest. Stove and chestnut 
are most commonly used in the home. 


Cutting Slate Shingles 


F. G. L., PHILADELPHIA, PA. Slate 
stepping-stones or shingles can be cut by 
placing the material along the sharp edge 
of a stone step or a square piece of iron 
and cutting it with the edge of an old 
file or hatchet by using short chopping 
blows. 
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and win a pall” 


| es end to end, the expensive 


pipe mixtures I’ve smoked 


would fill a five-foot shelf. Then, 
one day, a friend handed me a 
pipeful of Union Leader. With 
the first whiff of its mellow old 
Kentucky Burley, I found a pal! 
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UNION LE 


Ccillle 


HE GREAT 


Henry Hutt, Universal Pictures Star, has smoked Union Leader since 1933 


AMERICAN SMOKE 


Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 9 


‘‘How much?”’ Iasked. And you 
could have knocked me over 
with an ash tray when I heard, 
“Ten cents a tin!’’ I’m no 
penny-pincher, but when a to- 
bacco as fine as this sells for 10¢, 
I buy. (Grandincigarettes, too.) 


© P. Lorillard Co., Inc. 
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Spares His Fingers 
And Improves His Deadeyes 


Wuite making deadeyes for my ship 
models, I found it difficult to hold them in 
my fingers in order to shape them with sand- 
paper. The result was 
usually that the dead- 
eyes were uneven and 
my fingers very sore. 
To overcome this dif- 
ficulty, I made a lit- 
tle holder for the 
deadeyes. I took a 
dowel and drove three 
small, headless nails 
(pins with the heads 
clipped off can be 
used) into it, spacing 
the nails so that the 
deadeyes could be slipped on easily. I find 
this to be a handy tool in model making.— 
W.L., East Pittsburgh, Pa. 


To Cover or Not To Cover 
—That Is the Question 


IN ANSWER to Mrs. L.M.K. of Paterson, 
N. J., whose letter in reference to seat covers 
for automobiles appeared in the October issue, 
I would like to ask: Did you ever notice how 
dirty seat covers become in a couple of 
weeks? Wouldn't it be comforting to know 
that this dirt was not embedded in the up- 
holstery of your car to come off on your best 
clothes? And then, why not have artistic 
covers? I think Mrs. L.M.K.’s reasons for 
not wanting automobile-seat covers are pretty 
flimsy.— (Miss) R.E.D., Rochester, Pa. 


This Way We'd at Least 
Earn a Bear Living 


I sEE in the newspapers that a fellow out 
in Wisconsin has cultivated the habit of hi- 
bernating every winter, like a bear. He turns 
in along about October, and gets up just in 
time for Easter. There’s an idea for solving 
the unemployment problem. Teach everybody 
to hibernate on a staggered plan, so that half 
the population will be out of circulation all 
the time, and there will be plenty of jobs to 
go around. A man would be on either the 
summer or the winter shift. The bears have 
the right idea—P.B., Washington, D. C. 


It’s Certain To Break 
In the End 


HERE comes another reader with a problem 
for your army of high-power problem solvers. 
If equal pull or force 
is*exerted at the ends 
of a string of uniform 
strength throughout, WITH NO 
where would the string = WEAK 
break? Some of my < 4) LINKS 
friends say it would 2 - 
come apart all over at 
the same time, prac- 
tically disintegrating; 
others say it wouldn’t 
break at all. This is a 
problem which, to me 
at least, seems unsolv- 
able. If it can be solved, I would like to know 
how.—G.S., Westbourne, Manitoba, Canada. 


EASY! 


AND THE OLD ONE 
ABOUT THE CHAIN 
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Germany a Late Convert 
To Submatines, Reader Tells Us 


Your recent article on submarines suggests 
a few rambling observations that may possi- 
bly be of interest. I wonder how many realize, 
for example, that Germany was the last 
among the great powers to recognize the im- 
portance of submarines. The American and 
French navies were actively developing them 
long before the turn of the century; and Eng- 
land, after keeping aloof for a long time from 
such a new-fangled idea, started building them 
in 1903. Germany’s first submarine was not 
completed until 1906. It seems a curious turn 
of fate that Germany became the first to dem- 
onstrate their power on a large scale. Whether 
an aggressive submarine campaign like that of 
the World War would be as effective today, 
however, remains to be seen. No longer would 
it take a country by surprise, as it did in the 
pre-World War days.—G.H.K., Concord, N. H. 


More Support for the 
Vivisection Movement 


I was pleased to see the reply of S.Z., 
Darby, Pa., to the gentleman from Australia 
in defense of vivisection. Your articles on 
chemistry and microscopy need only to be 
supplemented by some 
articles on zodlogy and 
vivisection to satisfy 
the average amateur 
scientist. A little con- 
sideration of the great 
part vivisection has 
and is playing in med- 
ical and natural sci- 


AUSTRALIA, / 
HERE | COME! 


ence merits the inclu- 


sion of a series of ar- 
ticles on this subject. 
Surely, I am not the 
only one that wishes 
such instructive reading to make possible the 
study of zodlogy at home.—J.A.G., Pitcairn,Pa. 


Test Detects Blood, 
If Properly Done, Says Expect 


May I, as a staff bacteriologist at a state 
institution, answer R.G.B. of Palo Alto, Calif., 
and explain more fully the mechanisms in- 
volved in legal-medical tests for blood? In 
order to make a presumptive test for blood, 
whether animal or human, the technician 
places a small amount of benzidine in a test 
tube, adds about two centimeters of glacial 
acetic acid and then hydrogen peroxide equal 
in amount to the total volume. The sample be- 
ing tested is placed in this solution and if blood 
is present a deep blue-green color results. Once 
the presence of blood is established, it is iden- 
tified by the precipitation test mentioned in 
the article by William Wolf on poison analy- 
sis in the August issue. This is done by im- 
munizing a rabbit to human blood cells until 
it has a high-titre, antihuman serum. A dilu- 
tion of this serum is placed in a small test 
tube. It must be properly diluted in order to 
give a delicate reaction. A drop of the sus- 
pected blood, immersed in a small amount 
of physiological salt solution, is dropped on 
the surface of the immune serum. It is incu- 


bated about fifteen minutes at thirty seven 
and a half degrees C. and if the blood is hu- 
man, a fine, white ring appears where the anti- 
serum and blood solution meet. This test 
works for both sides, being the most delicate 
known for proteins.—V.S., Glen Lake, Minn. 


Wants Universal Language 


For Radio Listeners 


Twenty years from now, I believe, all 
schoolchildren are going to be taught two 
languages — one their 
native tongue; the 
other an international 
language used for 
world - wide radio 
hook-ups. Recent 
broadcasts from 
abroad have empha- 
sized the need for a 
common tongue we all 
can understand. Any- 
how, that’s my proph- 
ecy. for the future. 
What is yours? Un- 
limber your imagination and let’s hear in Our 
Readers Say what you think the world will be 
like in 1955.—F.A., Toledo, O. 


It Undoubtedly Would Be 
A Flying Start 


I woutp like to call your attention to the 
fact that the cruising range of seaplanes could 
be greatly increased if a tug plane were used 
to tow and to give added power to a seaplane 
during its take-off and to continue, in towing 
position, to augment the plane’s power dur- 
ing the initial stage of its flight. In this man- 
ner, the fuel load of the seaplane could be 
greatly increased and consequently its cruis- 
ing range extended. With this arrangement the 
type of planes recently built for transpacific 
service could be run on a more profitable New 
York-to-Europe route. Similarly, the range of 
rockets could be greatly increased if an ele- 
vator plane were used to lift the rocket into 
the stratosphere and there launch it at high 
speed so that large and hampering wings could 
be replaced with smaller and more effective 
ones.—P.E.P., Hamden, Conn. 


AW,LAY OFF! 


It Always Comes Down 
To Mud and Cooties 


SoMEHoOw or other, I can’t take much stock 
in all this talk about tanks and new weapons 
eliminating trench 
warfare. Modern de- 
fense and attack are 
too well balanced. We 
build heavily armored 
tanks and then turn 
around and construct 
a gun whose bullet 
will pierce the heav- 
iest armor. On one 
hand, we design fast 
pursuit planes and 
giant bombers and on 
the other we perfect 
rapid-fire, mechanically aimed antiaircraft 
guns to bring them down. One group of chem- 


YOU TELL 'EM, 
puooy / 
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ists discovers a new deadly gas and another 
«roup compounds a gas-mask reagent to coun- 
teract it. To my way of thinking, the next big 
war will be as much of a trench stalemate as 
the last and it’ll be the old-fashioned rifle- 
carrying soldiers who'll take the brunt of it, 
do most of the fighting, and decide the out- 
come.—P.C.S., Akron, O. 


A Pointed Suggestion 
From a Fencing Fan 


I THINK that J.H. of Brooklyn, N. Y., had 

the right idea when he said that there should 
be a few articles on 
the art of fencing. 
Many of the well- TOUCH E/ 
known schools and 
colleges throughout the 
country teach fencing 
as a desirable recrea- 
tion, so why not have 
a few snappy, illus- 
trated articles on this 
sport? In addition to 
describing and _ illus- 
trating the art of fenc- 
ing, you could tell us 
how to make our own foils, masks, and other 
equipment.—D.H.S., Philadelphia, Pa. 


&& 


Visions Light Images Fading 
Into One Grand Blur 


Tue idea of “light waves as an outward- 
rushing panorama of life as it transpired,” of- 
fered by A.E. of Ann Arbor, Mich., is not new 
but it is interesting to hear of it again. Do you 
really believe light waves can perpetuate in 
space the image of life on this earth? Tell me 
then why miles and miles of atmosphere com- 
posed of air levels of varied densities, shift- 
ing clouds, and blown particles of matter, 
wouldn’t refract, absorb, and reflect the light 
waves in such a manner as to take from them 
their individual characteristics and leave them 
as blurs of light? Maybe I’m wrong but it 
seems to me that such a panorama of life in 
light waves would soon be blotted out.—A.P., 
Youngstown, Ohio. 


These Wind-Power Propellers 
Would Be at Odds 


RECENTLY I have been reading articles 
about the generators at Niagara Falls. They 
state that the field coils in these generators 
revolve around the armatures. I was wonder- 
ing if it would be of any advantage to design 
a generator with the armature revolving one 
way and the field revolving in the opposite di- 
rection. My thought was that a generator of 
this type would be good for wind-electric 
power work. One propeller could be designed 
to go clockwise and another could turn coun- 
terclockwise and a collector ring could be 
used on the positive side-—F.B., Crane Valley, 
Saskatchewan, Canada. 


Microscopist Identifies 
Those Self-Anchoring Protozoa 


REGARDING the recent question of H.D.M. 
of Peru, Ind., about the large, algae-attached 
protozoa he saw 
through his micro- 
scope, I believe they 
were either Stentors 
or ciliate Vorticella. 
Both of these organ- 
isms belong to the in- 
fusorian group and 
have bell-shaped bod- 
ies supported on slen- 
der, contractile stems, 
which H.D.M. has de- 
scribed as tails. Now I 
have a question. How 
about some problems for the chess fans? I’m 
sure there must be a lot of them among your 
readers.—V.S.H., Jerseyville, Ill. 
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Why Look at Penguins 
When. People Are So Funny? 


THE letter of H.W., Scranton, Pa., about 
the penguin’s strange habit of climbing up 
icebergs just for the fun of scooting down 
again, reminded me of a funny thing I saw in 
New York City the other day. I was starting 
down the long stairway that leads to the Long 
Island Railway station, alongside which there 
is an escalator for the use of people coming 
up. Just as I reached the head of the stairs, I 
saw a young woman step off the escalator at 
the top, turn around, and start walking back 
down the stairs. It seemed strange, but I as- 
sumed that she had forgotten something or 
perhaps changed her mind about where she 
wanted to go. Imagine my surprise when, 
reaching the bottom of the stairs, she prompt- 
ly got back on the escalator and rode up, 
smiling happily. At the risk of missing my 
train, I stopped to watch, and saw her repeat 
the performance three times. For all I know, 
she’s there still. If H.W. thinks that penguins 
are funny, he ought to pay some attention to 
the human race.—B.A., Flushing, N. Y. 


P. §. M.’s Crowd Him Out 
But He Looks for More 


Ever since 1930, I’ve been reading PopuLAR 
Science MontHuiy and I have every issue. I 
file them in a large filing cabinet because of 
the help they give me. I also have 2,000 filing 
cards covering articles which have appeared. 
If the magazine keeps 
up as good as it’s go- 
ing now, I'll have to 
rent a house for my 
files. As an amateur 
detective, I find your 
stories on crime very 
helpful. Let’s have 
more of them. Also, 
why not include, from 
time to time, articles 
on analytical and or- 
ganic chemistry, bac- 
teriology, astro- 
physics, toxicology, and plans for building 
high-frequency electrical apparatv.. If you 
do, I'll need that extra house—J.O.S. Jr., 
Middle Village, N. Y. 


His Accidental Radio Hook-Up 
Has Him Going 


ExPERIMENTING with a_ photoelectrical 
cell, I hooked up a neon lamp to the output 
of a radio set and projected the light on the 
cell. Then I connected a pair of earphones to 
the cell output and listened. I got no results, 
so I grasped the neon tube to move it closer to 
the cell and instantly I heard a man talking. 
Without thinking, I moved the neon tube 
away from the cell but the talking continued. 
I disconnected the cell and then I disconnect- 
ed the earphones. With the disconnected ear- 
phones still on my head, I heard music when- 
ever I touched the flickering neon tube. The 
volume of the sound increased as I put more 
of my hand on the tube until it reached an 
amplitude comparable to the output of a 
crystal set. Upon removing the phones, I 
could hear nothing. Probably some reader can 
give me an explanation for this action —W.F., 
Jersey City, N. J. 


BUT THERE'S 
No Room FOR 


Step Into My Parlor, 
Says One Spider to Another 


SoMETHING is ‘aking place in my shop 
window now that is contradictory to all prec- 
edents about which I have heard. A large 
grass spider has taken possession of the whole 
window ledge and I, being spiderly inclined, 
have let it stay. The web has changed hands 
several times and now two spiders are living 
there together. One, apparently the visitor, 
appeared starved when it first arrived but 
now it is putting on weight. The two don’t 
seem to pay much attention to each other. 





Maybe if I keep them well stocked with flies, 
they’ll get along semipeaceably. I want to 
thank J.C.F., Zanesville, Ohio, for his hints 
on typewriter repairing. They enabled me to 
remedy my “hunt and puncher’s” worst ail- 
ments except spelling —D.H., Santa Monica, 
Calif. 


Marionettes Seem To Offer 
A Test of Versatility 


WIrh reference to the interesting article on 
marionettes in the September issue, I would 
be interested in seeing more articles on mar- 
ionettes and puppet theaters. There are so 
many hobbies that enter into the construction 
of puppet theaters that 
I have thought for 
some time a depart- 
ment in your maga- 
zine would be profit- 
able to many readers. 
In the construction of 
the stage and sets 
there is an opportu- 
nity for the exercise of 
woodworking skill. 
The lighting equip- 
ment and stage ma- 
chinery should appeal 
to those interested in electricity as it involves 
the development of trick switches and motors, 
the use of remote relay controls, and all kinds 
of fancy wiring circuits. For the radio enthu- 
siast, the stage can be wired for sound. For 
the modeler and designer, there is a wide 
field in the making of the puppets themselves. 
My stage measures eight by four feet, the 
proscenium eight by seven feet, and the pro- 
scenium opening six by three feet. The scale 
used throughout is two inches to the foot. 
The border and footlights are wired for four 
colors, controlled from a central switchboard. 
The ground rows and cyclorama are illumi- 
nated by neon tubes, some six feet in length. 
The sound equipmert includes remote-con- 
trolled radio and repeating phonograph, the 
output of which is amplified through two sep- 
arate amplifiers—one handling frequencies 
above 1,000 cycles, the other below 1,000 cy- 
cles. The outputs of the amplifiers are fed 
into their respective speakers behind the stage. 
The output of both speakers is about fifteen 
watts and, by having separate amplifiers for 
the bass and treble, the music can be adapted 
to the occasion —J.B.M., Merrick, N. Y. 


Opportunity Knocks 
At the Hobbyist’s Door 


THAT a needed invention or a n2w process 
may result as a by-product of a hobby was 
impressed on my mind recently when I read 
that an eminent scientist, whose hobby is 
painting, developed three pigments which, 
with the addition of white, meet every color 
requirement of the artist. The scientist is Dr. 
Herbert E. Ives, a physicist who specializes 
in the field of optics. Dr. Ives, it is stated, was 
troubled by the numerous tubes of paint he 
had to use in his art work. So he decided to 
do something about it. The result was the 
perfection of three pigments which he calls 
minus red, minus green, and minus blue. Each 
of these reflects mainly the light rays comple- 
mentary to its ‘“‘minus” hue but each also re- 
flects a range of other 
colors. By mixing 
them, any shade of 
color can be obtained 
and by combining all 
three, black is pro- 
duced. A white pig- 
ment is added to ob- 
tain tints. Dr. Ives 
now works with only 
four colors on his pa- 
lette! This achieve- 
ment, it seems to me, 
should be an encour- 
agement and an incentive to all of us who are 
hobby riders—F.O.F., Newark, N. J 
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GILBERT BOY CHEMISTS LEAD IN 
THRILLING SCIENTIFIC DISCOVERIES 


HOW YOU CAN MAKE 
MYSTERIOUS COMPOUNDS 
GIVE UP THEIR SECRETS 


WINS FAN) 
ti 


Here is Stanley Stewart of Waycross, Ga. 
in his Gilbert Chemical Laboratory about 
to demonstrate his ‘‘Green Fairy Fire’’ 
experiment. For this and other original 
research Stanley received a Gilbert Chem- 
istry Award of $100.00. Each year more 
Gilbert boy chemists achieve success. One 
boy received $1,150.00 for perfecting a 
candle that burns with a blue flame. An- 
other developed his own formula for mak- 
ing soap, sells it and earns big money. 
Golden opportunities are ahead for you, 
too, when you become a Gilbert Chemist. 


HIDDEN WONDERS 
REVEALED WITH 
POWERFUL GILBERT 
MICROSCOPE * 

A fly’s foot looms up 

like a cat's paw. 
dog’s hair appears like 
a strand of rope. Salt © 
crystals become as big as 
ice cubes. The powerful 
Gilbert microscope en- 
ables you to see thou- ™ 
sands of hidden wonders | 
of Nature and Science. 
It makes chemistry more 
thrilling than ever. 
Packed with Gilbert 
Micro Chemistry Set No. 
4—only $2.00 complete. 
Also with the No. 7 set 
at $5.95. 


WITH A 


GILBERT CHEMISTRY SET 


GILBERT No. 5 LABORATORY SET— 
Picture yourself in front of this marvelous 
Laboratory Set. A real wooden cabinet, 
with carrying handle and big double doors. 
Dazzling rows of chemicals mounted in real 
laboratory-style racks. Test tubes, funnel, 
filter (—™ total of 65 pieces of equip- 
ment. Complete with instruction book ex- 
— hundreds of experiments $5.00. 
ther Gilbert sets from $1.00. Larger sets 
contain additional books on Chemical 
Magic, Glass Blowing, Mineralogy and 
Hydraulic and Pneumatic Engineering. 


SS SS SS SS SS SSS SS SSS SSS SSS SSS SSF SSF SSeS ef 


Mr. A. C. Gilbert, President, The A. C. Gilbert Company, 


505 Erector Square, New Haven, Conn. 


Please send—FREE—Gilbert Thrills Magazine combined with 1 


catalog on your new Chemistry Sets. 


“Pps you imagine anything 
more exciting than having a 
chemical laboratory of your own? 
Just think of the uncanny feats of 
science you can perform. 

You can make invisible ink. 
Change water into wine. Change 
wine into milk. Make a chemical 
barometer that forecasts the 
weather. Make soda water—spark- 
lers. Dye cloth. Fireproof wood. 
Frost glass—and explore hun- 
dreds of other mysteries of the 
chemical world. Most thrilling of 
all, you can make new discoveries 
of your own—as other Gilbert boy 
chemists have done. 

Gilbert Chemistry Sets are not 
just “toy” sets. They are designed 
for boys who want to be real 
chemists and do real things in 
chemical research. That is why 
Gilbert boy chemists are always 
leaders in scientific discoveries. 

Ask to see the latest model Gil- 
bert Chemistry Sets at your local 
dealers. But—take a tip from other 
boy chemists—and make sure the 
name “Gilbert” is on the box. 


$100.00 ANNUAL AWARD 
and twelve awards of $10.00 each 


“To the boy doing what, in my opin- 
ion, is the most important chemical re- 
search in 1936, I will make a cash award 
of $100.00. To the twelve boys doing 
the next most important chemical re- 
search I will award $10.00 each. Ap- 
plicants for these awards must not be 
over 17 yearsof age,and must send me 
a full description of their experiments 
by June Ist, 1936.” 


Free—Gilbert Thrills Magazine 


32 pages packed full of exciting pictures and up-to-the- 
minute scientific information. True stories of how red-blooded 
boys have won fame and made money through chemical re- 
search. Regular price 25c. Free—with combined color catalog 
on the New Gilbert Chemistry Sets—to the first 50,000 boys 


who mail this coupon. 


POPULAR SCIENCE MONTHLY 


Please mention PoputarR SCIENCE MONTHLY when answering advertisements in this magazine. 
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By Joun E. 


RIME fighters have a new weap- 
on—the eyeprint. 
Two New York doctors, after 


extensive research, have an- . 


nounced that veins in the eyeball form 
distinctive patterns which differ in individ- 
uals as much as the lines and whorls of a 
fingerprint. During their studies the scien- 
tists, Drs. Carleton Simon and Ira Gold- 
stein, took thousands of pictures with an 
intricate eye camera of their own design 
and found no two were the same. 

Projecting a beam of light through the 
pupil into the interior of the eye, their 
apparatus photographs the weaving vein 
pattern on the retina. To aid in detect- 
ing differences, these pictures are made 
through a screen ruled off into tiny squares. 
The lines on the screen are numbered and 
provide a key to the exact location of 
every point in the picture. For classifying 
the negatives, the scientists have worked 
out four general headings under which the 
patterns are filed. 

Both the U. S. Department of Justice 
and the New York police are reported to 


Science Finds New Telltale Marks of Identity 


Dr. Carleton Simon photographing the blood veins in a subject’s eyeball 


LODGE 


A pattern of eyeball veins as registered by the microscopic camera. No two patterns are the same 
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In many hospitals, the 
footprints of new-born 


babies are 


recorded 


before they leave the 
delivery room. This 
is done to remove any 
danger of substitution 


be testing the new aid to identification. 
Because the veins of the eye cannot be al- 
tered—as can a criminal’s face by surgery 
or his finger tips by the use of acid—eye- 
prints may prove vital to cornering big- 
time outlaws. Once again, the laboratory 
has come to the aid of the criminologist. 

In fact, few phases of criminology 
depend so much upon science as does 
the work of identification. Time and 
again, in murders, kidnapings, amne- 
sia cases, and fake suicides, the scien- 
tific sleuth must open his bag of tricks 
and prove an identity. 

A few weeks ago, an elderly man 
was found a suicide in a hotel in an 
eastern city. Before he shot himself, 
he had tried to destroy every means of 
identification. There were no marks 
on his clothing; no letters or cards on 
his person. His registered name and 
address were false. Only one thing 
he had overlooked—his spectacles. 

Although these were broken, detec- 
tives traced them back to the factory 
where they were made. It proved to 
be an organization with a dozen 
branch stores selling tens of thou- 
sands of spectacles a year. However, 
one of the experts there made careful 
measurements of a fragment of the 
glass and was able to determine the 
prescription of the lens. With this 
clew, the detectives ran through the 
list of elderly men who had purchased 
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Babies are sometimes branded with ultra-violet rays passed through a stenciled number 


Even such tiny clews as almost 
invisible scratches on metal help 
the sleuths of a missing persons 
bureau. A dozen times, in recent 
years, the silent testimony of 
such scratches has turned a 
search in the right direction. 

Early one morning this fall, bargemen 
were working their way slowly through a 
fog on the East River at New York City. 
Just above the Brooklyn Bridge, one of 
the mer sighted the nude body of a middle- 
aged man floating in the water. He had 
been shot through the head and every 
shred of clothing which might have given 
a clew to his identity, had been stripped 
from his body by the murderer. On one 
swollen finger, however, detectives dis- 
covered a plain gold ring. 

Frequently, large jewelry houses mark 





glasses of that particular kind and 
ended by solving the apparently hope- 
less case and establishing the identity 
of the unknown. 
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Dr. Paul Popenoe, director of the Institute of Family Re- 
lations, measuring a hair whorl with a protractor. Hair 
whorls are inherited and help to prove a person’s identity 


all the goods they sell by putting a tiny 

scratch in a secret place. It protects them 

against substitution in the case of returned 
goods. In this instance, a prominent Fifth 

Avenue jeweler identified the ring through 

such a scratch, checked back and found 

the name and address of the purchaser, and 
thus enabled detectives to take up the trail 
of the slayer with a minimum loss of time. 

In other cases, scratches left by repair- 
men on the insides of watches have estab- 
lished identity. Lodge pins and fraternal 
insignia frequently help. Handwriting, 
hair, and the fibers of cloth, under scien- 
tific scrutiny, often reveal clews. And, so 
important are laundry marks that the 

Missing Persons Bureau in New York City 

maintains a file which includes thousands 

of them. 

In addition to these outside aids, the 
scientific detective depends upon sub- 
tle differences in physiology—telltale 
characteristics that make us indivi- 
duals. The further research plumbs 
the mysteries of the human body, the 
more it finds to aid the expert in 
identification. 

Take, for instance, the discovery 
which won the Nobel Prize in 1930 
for Dr. Karl Landsteiner, the Vien- 
nese blood expert at the Rockefeller 
Institute in New York City. 

Landsteiner found that when he 
mixed red blood cells from one individ- 
ual with the serum, or clear part, of 
the blood of another person, a strange 
reaction often took place. The cells 
would clump or collect together in 
bunches. This is known as agglutina- 
tion and is caused by antibodies in the 
serum acting upon a substance in the 
cells. From this discovery came the 
classifying of bloods into four types 
and a simple test for finding to which 
type anyone’s blood belongs. 

Recently, I visited a laboratory at 
the Pasadena, Calif., Hospital to 
learn at first hand how the test is 
made. A nurse jabbed a spring-oper- 
ated needle into the lobe of my right 
ear and collected three drops of blood. 
Next, she mixed the blood with a 
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Three drops of blood taken from the ear are enough for a blood-grouping test. In the 
upper photomicrograph, blood cells remain separate after cells and serum are brought 
together. Whencells clump as in lower circle, cells and serum are from different groups 


salt solution to prevent clotting. A mo- 
ment later, she placed tiny droplets of my 
blood on a glass slide containing in little 
puddles three types of serum. 

As I watched, tiny clumpings, resem- 
bling cayenne pepper, began to appear with- 
in two of the circles. In the third circle, 
nothing happened. This meant that my 
blood belonged to the group represented 


by the third serum and not to either of | 


the others in which the clumps appeared. 
Only three serums are needed for a test. 
If all three produce clumps, the expert 
knows the blood belongs to the fourth 
group. 

How this test often plays a dramatic 
role in police identification work is illus- 
trated by a western murder case. 


HE victim was found stabbed to death, 

and a former friend was accused of 
the crime. He admitted knowing the vic- 
tim. He admitted having been in the vi- 
cinity at the time of the murder. He 
admitted stains found on his clothing were 
caused by human blood. He admitted a 
carving knife, discovered in his house 
stained with blood, was his. There seemed 
no question of his guilt. 

The accused man’s story was that he 
had cut his finger while carving meat and 
the stains on the knife and his clothing 
had come from his own hand. Few peo- 
ple believed him and but for Dr. Land- 
steiner’s discovery, he probably would 
have gone to the electric chair. 

However, when experts in the labora- 
tory examined the stains they found they 
were produced by group-B blood, the same 
as that found in the veins of the prisoner. 
The dead man, on the other hand, had an 
entirely different type of blood. Thus, in 
a simple test that took but a few minutes, 
science gave an innocent man his freedom. 

Recently, the Landsteiner test has been 
employed frequently in court to test dis- 
puted parentage. In nearly a third of the 
cases it has shown that men who were ac- 
cused of being fathers of illegitimate chil- 
dren could not have been, because their 
blood and the blood of the children be- 
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longed to two different groups. 

The most unusual instance 
in which the test was called 
upon to prove parentage oc- 
curred in the Middle West. 

A wet-nurse was suspected 
of having substituted her own 
child for the baby that had 
been intrusted to her care. The 
mother demanded a blood test. 
This laboratory experiment re- 
vealed that the baby then in 
the house could not belong to 
the supposed parents. The 
nurse then confessed and re- 
turned the right child. 

Although this scientific basis 
for blood testing is a product 
of recent years, experiments 
based on superstition have 
been known for centuries. In 
Japan, for instance, when per- 
sons used to claim relation- 
ship, blood was taken from the 
arteries of both and dropped in- 
to water. If the blood flowed 
together, it was thought to in- 
dicate they were, in fact, re- 
lated. Again, if an attempt were 
being made to prove relationship with 
some one deceased, a drop of blood from 
the claimant was placed on a bone of the 
skeleton. If it penetrated the bone and 
could not be washed off, the claim was 
considered proved. 

Recently, a report from Germany told 
of an entirely new method of distinguish- 
ing between different types of blood. Prof. 
W. Zangemeister, of the University Gyne- 
cological Clinic, at Koenigsberg, has de- 
veloped the delicate electrical apparatus 
used in the work. It shoots a cone of 
light through an opalescent glass and a 
test tube filled with blood serum. On the 
other side, a sensitive photometer com- 
pares the amount of illumination coming 
through the glass with that coming through 
the serum, which varies according to the 
size and number of the albumen particles 
it contains. Thus, the dial readings of his 
photometer instantly distinguish between 





Dr. Popenoe determining the true color of a man’s eyes by 
comparing them with a chart on which forty different eye 
colors are shown, ranging from albino to the darkest brown 


bloods that belong to different people. 

Another scientific discovery, which 
promises to find an important place in the 
work of identification, relates to human 
finger nails. 

When finger nails are coated with a light, 
transparent oil, tiny capillaries in them ap- 
pear through a microscope as commas. 
Differences in their form and general pat- 
tern give a key to identity. By means of 
such a test, even identical twins can be 
told apart, although in such cases the com- 
ma patterns are strikingly alike. In cases 
of ordinary twins, these patterns vary 
considerably in arrangement. The balls 
and curved tails of their formations differ 
both in number and in size. 

Of course, the ace aid to identification 
at the present time is the fingerprint. It 
has been adopted throughout the world. 
Palm prints and footprints are likewise 
being used. In (Continued on page 118) 
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Make-Believe Battles 


TEST UNCLE SAM’S WAR MACHINE 


By 
Robert E. Martin 


voluminous reports from high command- 

ing officers, the United States Army’s 
“brain trust’—the General Staff at Wash- 
ington, D. C.—is still analyzing the results of 
its latest mimic war. The maneuvers were 
the greatest ever held during peacetime in 
American history. More than 56,000 men in 
olive drab clashed in mock battle at Pine 
Camp, N. Y.; Fort Devens, Mass.; Mt. Gret- 
na, Pa.; and Virginia Beach, Va. During the 
last two weeks in August they marched, biv- 


Prroiinsn over field maps and checking 
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American doughboys go over 
the top. These are members 
of a New York National 
Guard unit taking part in 
the mammoth military ma- 
neuvers at Pine Camp, N. 
Y., in which a theoretical 
problem in national defense 
was presented and solved 
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ouacked, skirmished, and charged, firing a “Casualties” being evacuated froma 
total of 500,000 cartridges. field hospital. Medical units also 


gain experience in the army war games 


Abroad, too, war games made front-page 
news last summer and fall. Russian and 
Italian troops maneuvered on a vast scale. 
France, Germany, and England had smaller 
but important war games. Danish and Aus- 
trian armies fought mock engagements. Na- 
vies—British, Italian, Japanese, American— 
carried out “problems” with great armadas. 
The world has been seeing more and bigger 
army and naval maneuvers than since 1918. 

What is their purpose? 

Fighting wars is probably the only science, 
art, or profession where the training is so 
largely theoretical. A doctor attends real pa- 
tients, a lawyer tries real cases—but a sol- 
dier fights few, if any, real wars. Yet when 
he does fight he must win, or his country is 
lost. When he has crawled on his stomach 
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through thickets and 
brambles against a 
mimic “enemy”—when 
he has taken “prison- 
ers” at hayonet point 
or falle> a “casualty” 
from eneiny fire—he is 
better trained to take 
care of himself if a real 
war should come along. 

There is another ex- 
cellent reason for stag- 
ing war games—the de- 
velopment and testing 
of plans for national de- 
fense. On the sea, ma- 


Members of the Sixty-second Coast Artillery polishing the eye 
of one of their giant searchlights for use against aircraft 
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neuvers reveal whether a given coast line 
can be effectively defended, and if so, 
how; whether we should build more big 
battleships, or concentrate on smaller and 
swifter craft. On land, they show what 
cities are vulnerable to attack and where 
to dispose troops and guns to protect them. 

To be more specific, suppose that a hos- 
tile power or coalition of powers should 
launch a surprise attack through Canada 
on northern New York. Notice that we’re 
just supposing; we hope it won’t happen, 
and no one expects that it will. But it is 
the duty of the Army to be prepared for 
the unexpected. Would its General Staff 
be able to produce a plan, already worked 
out in every detail and ready for instant 
execution, to speed troops to the most ef- 
fective strategic points to defend the coun- 
try? When a menacing “Blue” army—ac- 
tually consisting of two divisions of the 
U. S. National Guard—swept down upon 
a defending “Red” army of regulars in 
upper New York State last August, it 
was testing the very situation mentioned 
in these suppositions. 

From lessons learned in its war games, 
the Army high command several years ago 
worked out what it considers to be the 
best plan of defending the United States 






Below, a detachment of the 
Sixteenth Infantry going to 
the front as part of an ex- 
periment in troop movement 





as a whole, with the 165,000 regulars, 180,- 
000 National Guardsmen, and 100,000 re- 
serve Officers at its disposal. It has divided 
the men into four separate field armies, 
guarding, respectively, the North Atlantic 
region and northeastern frontier; the Great 
Lakes area and the central northern fron- 
tier; the Gulf of Mexico region and the 
Mexican border; and the Pacific coast. 
Real war would be a different problem in 
each of the four field army areas, so four 
war games are held, one each year; this 
year’s was the first in the First Army area, 
which contains 40,000,000 people and is 
protected by upward of 100,000 troops. 

To the observer within a mimic war 
zone, it all seems 
real indeed. Dusty 
columns of troops 
march past, and staff 
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tridges are blanks. The grinning “casual- 
ties” are unharmed, for all their display 
of tape and surgical gauze. How can any 
one decide which side won? 

That is the duty of the umpires—scores 
of alert observers, wearing conspicuous 
white hatbands and carrying code flags to 
signal their decisions. As the soldiers are 
ordered into action and leap from their 
trenches—which often are simply strips 
of ground designated by zigzag lines of 
white tape, to economize time and money 
—an “area umpire” in charge of 500 yards 
of front watches to see which of the op- 
posing troops are handled most skillfully 
and act most effectively. Then, swinging a 


These are the men who decide the fortunes of war. A group of umpires us- 
ing field telephones to compare notes with others elsewhere in the field 












cars whiz by, on the 
way to the front, 
whence comes the 
crackling of rifle fire 
and the boom of ar- 
tillery. Stretcher 
bearers going the 
other way are carry- 
ing bandaged dough- 
boys. But the car- 
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SOME OF THE UMPIRES WHO CALLED THE PLAYS IN WAR GAME 
Umpires in conference during the war games. Identified by conspicuous white hatbands, they 
watched each move in the “war” and signaled their decisions with flags like those seen here 
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The Signal Corps in action, establishing com- 
munication at one of the field headquarters 











red or a blue flag, he indicates which side 
is permitted to advance and how much 
ground it has gained. Individual soldiers 
who expose themselves carelessly are like- 
ly to have a keen-eyed umpire spot them 
and put them out of action as “casualties,” 
marking them with white tags and send- 
ing them to the rear—or perhaps to dress- 
ing stations where members of medical 
units practice bandaging their supposed 
wounds. 

Even the movements of supporting 
troops some distance from the front are 
controlled by umpires, according to the 
probable effectiveness of hostile fire. This 
need not be guesswork. In the recent Pine 
Camp ma- (Continued on page 121) 
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Blinking Lights Form ‘Television Screen 


Simple New System Developed in Germany 
Can Be Used in Theaters and Auditoriums 


Arranged in 100 rows of 100 lamps each, the cells 
form a screen measuring six and a half feet on a 
side. At a distance, they make a lifelike image 


RACTICAL television for large theater 

audiences is said to be brought nearer 
by a remarkable new viewing screen devel- 
oped in Germany. Discarding complicated 
projection methods, it consists simply of 
10,000 small electric lamps in individual 
boxlike cells, forming a square picture area 
six and one half feet on a side. When a 
scene at the transmitting studio is scanned 
in the usual way, the brightness or darkness 
of each portion is translated into electrical 
impulses, transmitted to receiving appara- 
tus, and reproduced upon the new screen in 


PHONOGRAPH DISKS MAKE 
RADIO SOUND EFFECTS 


SOUND EFFECTS are produced with phon- 
ograph records, instead of with elaborate 
mechanical devices, in the latest technique 
employed in radio broadcasting. Each rec- 
ord carries several sound tracks, which are 
separated by blank channels and identified 
by number; No. 1 may be a pistol shot, No. 
10 a railroad train, and so on. When the 
pick-up arm of an electric phonograph has 
been preset by moving it until a graduated 
dial shows the corresponding number, as 
illustrated above, the desired sound effect 
is instantly produced by pressing a button, 


18 


Below, a close-up of 
the new television 
screen showing the 
individual lamps that 
light to form images 


~ 
a pattern of lighted and unlit lamps. By re- 
producing a series of images in rapid suc- 
cession, the screen presents an animated 
“movie” of the subject. In this way, engi- 
neers forecast, theater patrons may be en- 
abled to witness far-away news events while 
they are happening. Another application 


At the transmitting end of the system, electric 
eyes pick up the image of the sitter and trans- 
mit it in electrical impulses te receiving screen 


would enable a speaker in a hall of limited 
capacity to be seen as well as heard by over- 
flow audiences elsewhere, supplementing 
the loudspeakers of a public-address sys- 
tem. The crisscross streaks resulting from 
the design of the screen, while objection- 
ably noticeable at close range, are said to 
fade from view at a distance. 


EXPLORERS TO ENTER JUNGLE 
IN ODD AMPHIBIAN TANK 








Strange land-and-water craft in which explorers will 
penetrate dense South American jungles with safety 


MANNED by a crew of three, an 
amphibian boat resembling a war 
tank may soon invade South Amer- 
ican jungles on a journey of explora- 
tion. The odd craft, recently tested 
at Mineola, N. Y., employs a con- 
ventional propeller for travel afloat, 
while tractor treads enable it to 
take to the land whenever required. 
Windows in the steel hull are heav- 
ily screened as a protection against 
attacks of wild beasts, and port- 
holes allow the occupants to use 
their guns or cameras. A short- 
wave radio installation provides a 
means of communication. 


BREAD NOW FROZEN 
TO KEEP IT FRESH 


BREAD is now being frozen to 
keep it from growing stale. Samples 
of bread kept in storage for a week, 
at a temperature below the freezing 
point, were tested at a recent meet- 
ing of New York cereal chemists, 
and were declared to compare fa- 
vorably in aroma and flavor with 
freshly baked bread. 
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This odd flying machine, built by 
a French inventor, represents the 
latest attempt to fly by means of 
flapping wings. No such machine 
has ever made a successful flight 
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INVENTOR ATTEMPTS BIRDLIKE FLIGHT IN ODD MACHINE 


ALTHOUGH all efforts to develop a suc- 
cessful “ornithopter,” or plane that flaps its 
wings like a bird, have so far met with dis- 
couragement, inventors in this country and 


abroad persist in attempts to construct one. 
The latest aspirant is a Frenchman named 
Dubois, who has built the odd machine pic- 
tured above, and hopes by pedaling it like 


ROTATING SCREW DRIVES MOTOR SLED 








PIPES JOINED BY HEAT 


AN ACETYLENE torch replaces a plumb- 
er’s wrench in a new method of joining 
pipes, which obviates the use of threaded 
pipe fittings. When a pipe is slipped into 
one of the new-style fittings and the latter 
is heated, as shown above, a built-in ring of 
brazing alloy melts and is said to form a 
permanent, leakproof joint. 
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PROPELLED over the 
snow by a rotating 
screw, a motor sled of 
radical design has ful- 
filled its builders’ ex- 
pectations by conquer- 
ing the 10,000-foot 
summit of Lassen 
Peak in the Sierras of 
California. On level 
terrain, its thirty-five- 
horsepower, air-cooled 
motor is reported to 
give the novel sled a 
speed of between fif- 
teen and twenty miles 
an hour. One of the 
three aluminum run- 
ners is turned by a 
handwheelforsteering. 


SLEEPING BAG HAS ARMS AND LEGS 


A new kind of sleeping bag, which gives its user an 
overstuffed appearance resembling the silhouette of a 
penguin, has been invented by a Seattle, Wash., sports- 
man. Not only is the new bag considerably lighter to 
carry than conventional types, according to the design- 
er, but it provides complete freedom of movement for 
hands and feet. On a chilly morning, for example, it 
enables a camper to arise and build himself a fire with- 
out foregoing the comfort of his warm bedding. 


a bicycle to lift himself from the ground. 
Records show that such machines have 
made more or less successful gliding flights, 
but none has achieved a sustained flight. 





ALTITUDE 

SHOWN BY 
’ CHART FOR 
'2- DESIRED ANGLE | ANY ANGLE 





*+—— TWELVE-INCH BASE LINE ———>" 


TABLE MEASURES ANGLES 


By CONSTRUCTING a triangle, using a 
twelve-inch base line and an altitude read 
from a pocket table, a draftsman may draw 
any angle without a protractor. The dia- 
gram shows how the method is applied for 
angles less than forty-five degrees. 
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A sportsman building his morning 
camp fire while still wearing his 
sleeping bag. At left, the new bag 
in use for sleeping on the ground 
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VACUUM FAN KEEPS 
WINDSHIELD CLEAR 


Mipcet fans, operated by vacuum and 
clamped to the steering-wheel posts of au- 
tomobiles, have been designed to protect 
motorists from frosted windshields dur- 
ing winter driving. The vacuum motor, 
which functions like that of an ordinary 
windshield wiper, is connected with the 
intake manifold of the automobile engine 
and spins the blades of the tiny fan at 
4,500 revolutions a minute. Warm air, 
driven upward against the windshield by 
the spinning blades, is said to keep the 
glass free of frost and steam. 


AMATEURS GET COMPACT AIR CAMERA 


WEIGHING less than four pounds, an 
aerial camera recently placed on the mar- 
ket is designed especially for amateurs. It 
is only seven and a half inches long, and 
takes standard 31%4 by 4%-in. film packs. 
Its one-piece aluminum body is stream- 
lined to reduce wind resistance and is pro- 
vided with a large handle that insures a 
firm grip. The finder, built into the body, 
is always ready for instant use. A 
unique feature of the new camera is a 
built-in filter which enables the ama- 
teur to get sharp pictures even in hazy 
weather. Only one adjustment is nec- 


PROJECTOR CHECKS MACHINE PARTS 
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Improved contour 
measuring projector 
in use. It throws upon 
a screen enlarged im- 
ages of small me- 
chanical parts, so that 
they can be checked 
for any deviations 
from specification 
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Basep upon the principle 
of a magic lantern, devices 
known as contour measuring 
projectors have been _per- 
fected for throwing greatly 
magnified images of small me- 
chanical parts upon a screen. 
In this way, small articles 
such as gears, screws, threads, 
taps, and dies may be in- 
spected and compared with 
enlarged master drawings to 
assure precision. A new pro- 
jector, shown in use at the 
left, provides four _ inter- 
changeable, distortion-free ob- 
jective lenses that give mag- 
nifications of ten, twenty-five, 
fifty, or 100 diameters. 


In the photograph 
at the left, an en- 
larged image of the 
telephone plug 
shown above is be- 
ing compared with a 
largemasterdrawing 


essary, while using the camera in the air. 
That is to change the diaphragm opening 
for varying light conditions. The shutter 
has been designed and timed in such a 
manner as to eliminate the effect of the 
motion of the plane. 


A flyer using the new 
aerial camera de- 
signed for amateurs. 
It weighs less than 
four pounds and is 
very easy to operate 


At left, a photograph 
made withthis camera 


COMPASS IS 
BUILT INTO 
FLASH LIGHT 


By COMBINING a 

flash light and a 

compass, a New 

Jersey manufactur- 

er has provided a 

handy accessory 

for campers and 

woodsmen. The 

compass occupies a position in the bottom 

of the light where it is protected from 

damage and at the same time is ready for 
instant use when needed. 


IMPROVED LATHE DOGS 
LOCK WITHOUT WEDGES 


LATHE dogs of a 
new type, designed 
to eliminate play or 
backlash during op- 
eration, have been 
designed by a Cali- 
fornia inventor. In 
the ordinary dog, 
which is used to hold 
material being 
turned in the lathe, 
an engaging finger 
fits in a slot in the 
faceplate of the machine and small wedges 
secure it so there is no play. The new 
dog has an oval-shaped finger which can 
be turned and then secured in the posi- 
tion in which it completely fills the slot, 
thus making wedges unnecessary. Accord- 
ing to the inventor, this feature saves time 
and eliminates trouble for the home-work- 
shop enthusiast. 
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Heat Ray Sweeps Fog from Landing Field 


OG BANKS are reported to melt away before 

the powerful beam of a heat projector recently 
tested at Newark Airport, N. J. Its use at flying 
fields, according to the inventor, Samuel E. W. 
Haines, would provide a cleared path through which 
airplanes could land in safety. Resembling a search- 
light without a lens, the projector is mounted on a 
truck for easy handling, and operates as a giant 
counterpart of the familiar bowl-type household ra- 
diant heater. Its heat is furnished by a dazzling elec- 
tric arc, employing special electrodes and drawing 
several times as much current as an ordinary search- 
light. Concentrated into a narrow beam, the heat 
destroys fog by turning the floating droplets of 
water into invisible vapor. For airport use, the beam 
would be trained along the ground and reflected into 
the sky at twenty-foot intervals by inclined panels 
covered with metal foil, producing a “tunnel” in the 
fog. The projector also could be installed aboard a 
ship so that the vessel could maneuver safely through 
a fog-bound harbor or channel. 






































New heat projector demonstrating its ability to dispel 
fog. A large ‘‘K”’ in a distant tree top serves as a target 


CHECK STARFISH TRAVEL 


OysTERMEN have recently been startled 
to find brilliant blue starfish in the waters 
of Long Island Sound. U. S. Bureau of 
Fisheries men have colored thousands with 
a harmless dye and released them to find 
how far and how fast they travel. Informa- —_The projector mounted 
tion thus obtained will help combat the Ca; rie, a generator to 
damage to oyster beds wrought by starfish, furnish current for it 


which devour the oysters. Phe neo ali ii: et ae) pea ee Pen 


es iM RA’ PROJECTOR 
HOME PLANT MAKES GAS f FOC: Pies J 
FROM WOOD OR RUBBISH 


HoME OWNERS in rural districts may 
manufacture their own gas for cooking, 
heating, and refrigeration, with the aid of <% 

a household gas-generating plant recently = 

placed on the market. The fuel—which 

may be either wood or waste material, Drawing shows how the projector and metal-foil reflectors would be arranged to clear fog for flyers 
such as corncobs, straw, or paper—is 
placed in a retort within a furnace, 
where the gas is produced by destruc- 
tive distillation. The product is led 
through a purifying tank, where it is 
scrubbed and purified, and collected in 
a storage tank for future use. Accord- 
ing to the makers, a single cord of 
wood produces enough gas to last the 
average family from two and a half to 


three months. 
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CHICKENS USE FOUNTAIN 


DRINKING FOUNTAINS for poultry are a 
recent innovation. Special valves, set at 
intervals along a water pipe, open at the 
touch of a bird’s beak, and close automati- 
cally when released. Fowls quickly learn to 
use the fountains, it is said, and their use 
prevents the spread of disease. 


; - mm 


GAS Placing wood in retort of home gas generator. 
GENERATOR At left, complete installation with storage tank 
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TANK Poultry using new drinking 
fountain. The inset shows how 


a chicken operates the valve 
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Hunting Wild Beasts 


Pathe hia “OUTRO rete STOTT 
t -¥ 


Howard Hill with a 2,000- 
pound buffalo bull he killed 
in Wyoming. Note the arrow 
sticking in the animal’s side. 
At right, balancing a big bow 
by scraping the heavier limb 


RMED only with a 
bow and arrows, 
a hunter stood on 


a slope of the high Wyoming Rockies and 
swept the surrounding country with his 
glasses. Suddenly he “froze,” as the lenses 
picked out a huge bighorn on the side of 
a mountain six miles away. The sheep 
seemed to be staring directly at him; in 
fact, bighorns have been known to see a 
man as far as ten miles away. 

Without moving, the hunter called to 
his companion to bring ‘he horses up 
within view of the sheep, and told him to 
keep the animals in that spot until sun- 
down. Noting carefully the exact spot 
where the sheep stood, he faded among 
the trees and set out along a hogback 
leading to the distant range. 

For five hours he slipped and climbed 
over slick rocks. Crawling carefully be- 
hind the crown of the mountain, keeping 
himself always hidden from the object of 
his long hunt, he advanced around a small 
promontory with an arrow ready to fly to 
the mark. As he raised his head slowly 
over the crest, he saw, not a hundred feet 
distant, two powerful horns, then the 
head. After having kept his lone vigil a 
full half day, the sheep continued to watch 
the distant horses and their keeper. 

Rising silently, the archer loosed an ar- 
row. As the deadly, steel head struck the 
animal in-the neck, the sheep leaped into 
the air like a tarpon. A second arrow 
crashed through his right leg. Four times 


the bighorn leaped, then fell 300 feet down 
the mountain side and slumped, dead— 
the first ovis canadensis known to have 
been stalked and killed by a hunter using 
bow and arrows. 


he has killed sting rays and sharks as 
they sunned themselves off the Florida 
coast, rattlers and rabbits on the desert; 
possums and coons in southern pines; fish, 
alligators, and snakes in the bayous and 
canals of the South, and birds on the wing. 

Trained by the Seminole Indians to 
stalk game warily, Hill dresses for the 
part. He never appears in solid blue or 
khaki, whether in the Big Cypress swamps 
of the South, in Canadian birch, or on the 
Mohave Desert, but camouflages himself 
by wearing dark, mixed colors. 

Hill is so accurate that he never hunts 
“backed up” by a gun bearer, for he cen 
pump five arrows into an enraged animal 
with the rapidity of a repeating rifle. His 
concave broadheads possess a penetrating 
power equal to that of steel-jacketed bul- 

lets. Equipped with an 
English-type bow five 
feet, ten inches long 
made of Florida snake- 
wood or split, laminated 
bamboo, requiring a 
110-pound pull, he will 
face any killer of North 
American forest or 
swamp, confident that 
he can send at least one 
killing shot into the 
chest cavity before the 
beast reaches him. The 
spring-steel broadheads 
which Hill designed for 
his own hunting pro- 
vide a cutting width of 
one and one eighth 
inches. He has, on oc- 
casion, driven such an 
arrow entirely through 
the body of an infuri- 
ated 1,000-pound black 
bear as it lunged straight for him. 

Begin where you like, on a western des- 
ert, in the Wyoming Rockies, or deep 
among Florida pines, and you'll probably 





It was Howard Hill, 
famous Alabama _ archer, 
who went west and bagged 
the monarch of the moun- 
tains. Though still only in 
his early thirties, Hill “has 
proved many times that 
steel-tipped arrows in his 
hands possess the deadly 
accuracy and killing pow- 
er of bullets from modern 
rifles. 

This man’s list of tro- 
phies reads like a catalogue 
of the animal world. He 
has loosed arrows at charg- 
ing wild boars, black bears, 
buffaloes, wild jackasses, 
and wildcats when a miss 
would have meant death; 


With this apparatus, Hill 
tests the “weight” of a bow, 
or the amount of pull re- 
quired to bend it. The bal- 
lance of the limbs is correct- 
ed as shown in picture above 
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By ANDREW R. 


pick a spot where Hill has stood silent with 
his bow, awaiting that split second when 
he could loose a feathered messenger of 
death. 

On the Mohave Desert, the other day, 
he observed a coyote mother bringing a 
rabbit to her young. Before she reached 
her den where the babies lay waiting for 
their breakfast, a wildcat stumbled across 
her path. The coyote dropped the rabbit 
and sailed intotthe wildcat. So furiously 
did the battle rage that neither animal saw 
the hunter as he crept up on them. He 
approached within twenty-five yards be- 
fore nocking an arrow and, with a snap 
shot, drove an arrow through the cat. 

Meanwhile, a second wildcat, apparent- 
ly thinking it was anybody’s fight, ap- 
proached from thé side of the trail. See- 
ing his first arrow fly true to the mark, 
Hill whirled, nocked another, and, from a 
distance of fifty yards, loosed this one at 
the unsuspecting intruder. Shot through 
the heart, the desert maurauder died in- 
stantly, not knowing what had struck him. 

At the end of a long hunt on the Sho- 
shone Reservation in Wyoming, Hill 
dropped on one knee, took careful aim, 
and fired at a black bear. The arrow 
flashed across a narrow canyon and struck 
the bed on which the bear was resting. 
The second arrow missed, and the bear, 
now thoroughly aroused, charged. As the 
brute crashed through undergrowth and 
trees, Hill loosed a third shaft, the steel 
head striking the animal in the left leg 
and sending him rolling in the snow. With 
the speed and skill of a rapid-fire marks- 
man, Hill drove more arrows into the in- 
furiated bear. The seventh found the chest 
cavity, the eighth and last cut through the 
skull. Thirty seconds later the animal 











The “spin test,” 
demonstrated here, 
shows whether an ar- 
row is true. If it 
jumps off the fin- 
gers, it is rejected 
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with Bow and Arrow 


This article tells of the amazing feats of 
a daring archer in whose hands primitive 
weapons are as deadly as modern firearms 
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Hill shooting fishin a moun- 
tain stream. He is using a 
special arrow attached bya 
line to his belt. The arrow- 
head has a lily iron which 
turns crosswise when the 
line is pulled taut. This 
arrowhead is shown below 


er’s feet. 



























By placing a footing of beefwood 
around a cedar shaft, Hill obtains 
maximum strength in the point of 
an arrow for his big game hunting 













breathed its last, dropping almost at the arch- 


Hill attributes his amazing skill to long and 
constant practice and great physical energy. 
He pulls a powerful bow with the ease of a 
child bending a twig. He shoots steel-tipped 
hunting arrows long distances with the pre- 
cision of an artilleryman, bracketing his prey 
in case he misses the first shot, until at last 
he sends a killing (Continued on page 122) 


The close-up at 
the left shows how 
Hill feathers a 
hunting arrow. He 
is pinning five-inch 
vanes of turkey 
feather onto the 
shaft. Feathers are 
curved to give the 
arrow a spinning 
motion in flight 


Hunting and target arrows in various stages of manufacture. Note how the 
footing of stronger wood is incorporated in the heads to make them harder 
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Shallow oil wells at Wilmington, a suburb of Los Angeles, Calif. The well 
shown at the right has to “rest” after a few hours’ pumping while the hole refills 


Hanpb Pumps 
AND [In Cans 


Start Miniature 


ITH spade and 

auger, Cristobal 

Salcido had nearly 

completed a twen- 
ty-foot cesspool in his backyard in Wil- 
mington, a suburb of Los Angeles, Calif., 
when he noticed a colorless liquid trickling 
into the bottom of the hole. Collecting a 
pailful, he tested it and found it to be 
high-gravity oil, so volatile it would run 
an automobile. 

For three weeks he kept his strange 
well a secret and collected the fluid in bar- 
rels, selling it to motorists at a low price. 
Then his neighbors heard about it—and 
the boom was on. Dozens of other people 
soon were eagerly digging shallow holes 
and bailing gasoline from them with buck- 
ets or with hand pumps. Strangely, gaso- 
line pumped from different sections of 
this back-yard oil field comes in various 
colors—black, red, yellow, and white. 

Because of the fire hazard, city au- 
thorities soon stopped the incipient boom, 
citing a law which forbids drilling for oil 
except with standard derricks and other 
drilling equipment. 

Finally, the Los Angeles City Council 
decided to permit oil production to con- 
tinue in the Wilmington section for six 
months, under certain restrictions. A bond 
of $100 must be posted for each hole 
drilled, as a guarantee that the ground 
will be filled in if the well is abandoned. 
A fire extinguisher of at least three gal- 
lons capacity must be kept near the well. 
All gasoline produced must be stored in 
steel drums and removed from the field 
the day it is pumped; no more than six 
drums, holding fifty-five gallons each, are 
allowed for each well. A five-dollar drill- 
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ing permit and a production permit cost- 
ing two dollars for three months are 
required. 

No motive power is allowed except 
vapor-proof electric motors, and, as these 
are out of reach of the small operators, 
nearly all pumping is done by hand. Sal- 
cido, the discoverer of the field, has four 
sons who help him; less fortunate oper- 
ators are forced to hire boys to work the 
pump handles, paying them twenty or 
twenty-five cents a barrel. 

The gasoline is found under twenty feet 
of filled-in earth, on top of the blue mud 
of the old harbor bottom. Many oil men 
account for its presence by the theory 
that wet gas from near-by oil fields, escap- 
ing through crevices 
from lower oil sands, 
goes through a natural 
refining process while 
passing through the 
ground. Several large 
oil fields, including the 
famous Signal Hill de- 
velopment, lie within a 
distance of five to 
twenty miles from this 
remarkable deposit of 
natural gasoline. 

Although the minia- 
ture oil boom at Wil- 
mington is unusual in 
that it yields high-grav- 
ity oil suitable for use 
in automobiles without 
artificial refining, it is 
by no means the only 
example of small-scale 
oil production. The 
country is dotted with 


A Mexican family fill- 
ing a drum with oil 
from their midget well 


Oil Boom 


fields of midget wells, some producing on- 
ly a few gallons a day, others pumped in- 
termittently with rest periods while the 
hole fills up again. In some places, oil is 
mined through shafts sunk directly into 
the sands; in others, portable drilling ma- 
chines, mounted upon trucks, go from 
place to place putting down large numbers 
of shallow holes at small cost. 

Many of the midget wells are the result 
of exploration for water. In Texas, a cat- 
tle raiser drilled on his 20,000-acre ranch, 
hoping to strike a supply of water for his 
stock; instead, he got oil at the rate of 
fifty barrels a day. Just the reverse was 
the experience of a Canadian who drilled 
for oil and struck a flow of mineral water. 
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Midget Motored 


RUN THRILLING RACES 


IN AIR AND WATER 


OUNCING over the water at 

the end of taut lines, a dozen 
miniature racing boats recently battled for the 
Walter Elliot Trophy in Central Park, New 
York City. 

One after the other, they raced against time. 
The whine of their tiny gas engines filled the 
air. Spills, accidents, sudden bursts of speed 
kept several thousand spectators, lining the 
banks of the Conservatory Lake, alert with 
excitement. 

When the race was over, the black-and-silver 
entry of a Long Island watchmaker, Henry 
Parohl, had carried off the prize. Its single- 
cylinder engine had driven the thirty-nine-inch 
hull for five 750-foot laps at an average speed 
of nearly twenty-six miles an hour. If Gar 
Wood’s Miss America X could travel as fast, 
in proportion to its size, it would flash over the 
water at a speed of more than five miles a 
minute! 

In all parts of the country, miniature gas 
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engines are providing new thrills. In park la- 
goons and on flying fields, they are driving rider- 
less boats and riderless planes to new records. 
Hardly larger than an ordinary automobile 
spark plug, the latest of these vest-pocket power 
plants show amazing stamina and speed. 

Last year, for example, a one-cylinder engine 
barely four inches high powered an eight-foot 
model airplane on a flight that lasted two and a 
half hours, carrying the little ship to a height 
of 8,000 feet and over the 
farms and highways of three 
states! 

The astonishing journey be- 
gan at the airport at Camden, 

N. J. Maxwell Bassett, builder 
of the plane, had installed 
auxiliary tanks for extra gaso- 
line. He started the motor, 
let the baby engine warm up, 
and then released the plane. 
It ran along the ground, rose 
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engine running for nearly twenty minutes. 

With an engine of this type, the sleek. 
streamline model with which Leo Weiss 
of New York City, carried off the prize at 
the National Championship Model Planc 
Meet held at St. Louis, Mo., last summer. 
reached a top speed of more than a mile 
a minute. 

In official competitions, each model is 
allowed an eighth of an ounce of gasoline 
for every pound it weighs. This cuts down 
the length of the flights, thus reducing the 
number of lost models, while, at the same 
time, it puts all competitors on an equal 
footing. For fuel, gasoline is mixed with 
heavy lubricating oil in the proportions of 
four to one. When test hops are made, a 
medicine dropper’ is used to put fuel in 
the tank. Two dropperfuls are sufficient 
for a machine to get into the air, circle the 
field, and float in for a landing. 

At present, the world’s record for mod- 
els carrying the prescribed amount of 
fuel is held by Joseph Kovel, a veteran 
model maker of Brooklyn, N. Y. 

Last spring, during a meet at Hadley 
Field, N. J., Kovel’s ten-foot machine 
soared to an altitude of 3,000 feet and 
circled away into the southwest. With 
official timekeepers, he followed it in a 
fast car. For half an hour, they raced 
down country roads. A blowout stopped 
them. They changed to a second car and 
continued the pursuit. Again, tire trouble 
overtook them and they had to watch the 
model, heading in the general direction of 
Philadelphia, disappear from sight. It had 
been in the air sixty-four minutes and 
forty seconds. 

How long it rode the air currents after 
that, no one will ever know. Two days 
later, it was found in a field near Metuch- 
en, N. J. It had traveled at least thirty- 
five miles from its starting point and, as 
the torque of the propeller keeps such 

slowly into the air, and soared j * models turning in wide circles, its total air 
off toward the south. In a : mileage must have been much greater. 
big plane piloted by Jack When one of these machines is tuned up 
Byrne, Bassett trailed after for the take-off, the controls are set in 
his model. ‘ position for the best gliding angle of the ship. The 
With its little engine chat- << pull of the propeller at the nose of the craft lifts it 
tering away, it crossed the sufficiently to make the model climb or fly on a 
Delaware River, passed over level keel as long as the motor runs. Then, when 
the outskirts of Philadelphia, . 32 Git mw, the engine cuts out, the ship automatically goes 
left Pennsylvania behind, and \ \ eo eae into a glide that brings it to earth in a long descent. 
soared out over the farms of Clr The high-wing design of most of the planes is 
northern Delaware. When its 
fuel finally gave out, it was a 
mile and a half in the air over 
Armstrong’s Corner. It 
coasted down for a perfect 
landing and Bassett recovered 
his record-breaking model un- 
damaged. It had _ traveled 
more than fifty miles on sev- 
enteen ounces of mixed oil 
and gasoline. 
The type of motor used on 
this flight, as well as on most 
other record-smashing jour- 
neys of model planes, was designed by Wil- A model - boat racer 
liam Brown, a young Philadelphia enthusiast. starting his engine 
Brown’s motor weighs only eleven anda half 0 dry land by pull- 
ounces, complete with fuel tank, coil, and 8 ,@ cord attached 
‘ J ; . j ite ous : to its tiny flywheel 
condenser, and it develops approximately one- 
fifth horsepower. Its single cylinder is ma- 
chined from a solid bar of alloy steel and its 
crankcase is die cast and made of aluminum- coume te & th 
silicon alloy. With a bore of seven eighths of jing a model epeed- 
an inch, and a stroke of one inch, the pygmy oat races against 
motor “winds up” to 6,000 revolutions a min- time in a_ contest 
ute. An ounce and a half of fuel will keep the on a California lake 


Held to a circular 
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ites. calculated to keep them balanced in the air. 


eek, How much one of these planes, and its 
C1SS midget motor, will stand, was demon- 
€ al strated by a spine-tingling, 1,000-foot 
lane power spin at Caldwell, N. J. During a 
ner, meet there, one of the machines was cir- 
mile cling high overhead when a bracing wire 
; snapped. One wing folded back and the 
I is ship gyrated down in a power spin. It 
line struck so hard the nose and motor were 
own buried in the ground. Fortunately, .the 
the spot where it hit was soft. The owner dug 
ame out his machine, washed the motor in a 
ual pail of gasoline, put on a new wing, and 
vith had his plane back in the air in an hour’s 
S Ol time! 
c, a Crashes provide much of the excite- 
In ment and fireworks at a gas-model meet. 
ient At Caldwell, for instance, one machine ran 
the full-tilt into a big biplane warming up on 
the line. Curiously enough, it was the 
od- large machine that came out 
ol second-best. It had its wing 
ran fabric torn, while the only 


damage to the model was a 


broken propeller. Less 
fortunate was another 
model at Lakehurst, N. 
J. It ran smack into the 
Los Angeles, the huge 
U.S. Navy Zeppelin. The 
little plane struck head 
on, bounced back, and 
fell apart. in the air. 
Many early models 
had propellers that were 
too light. If the engine 
missed once in the air, 
the propeller lacked suf- 
ficient weight to keep on 
turning until the engine 
caught hold again. Weak 
batteries are the most 
frequent cause of motor 
trouble. Two small flash- 
light batteries supply cur- 














































In shallow lakes and ponds, 
model boats race around 
tethering poles like the 
one seen in this picture 














rent for the midget ignition 
system, and they have a life 
of about one hour, 

During one recent meet, a 
contestant cranked his pro- 
peller and tinkered with his 
engine for an hour before he 
discovered that the batteries 
were dead. Then, he failed to 
secure the new ones tightly 
and they slid forward in the 
air, bringing his plane down 
in a 500-foot power dive that 
left the craft in splinters. 

Without doubt, the crash 
that caused the most excite- 
ment was one reported from 






























An engine installation 
in a one-meter hull. The 
protruding lever is a 
switch which is tripped 
with a pole if the boat 
gets out of control 


thinking it was a real plane in trouble. 
When it struck the ground, they telephoned 
in an alarm which brought the radio cars, 
the ambulance, and several thousand spec- 
tators. 

Five years ago, almost every flight made 
by a gas model ended in a crash. Only re- 
cently have designers overcome problems 
that stood in the way. Two of the pioneers 
in the 
Philadelphia. They began testing experi- 
mental models in 1929. Bassett built and 
crashed eight ships before he got one that 
flew, and Brown worked for two years be- 
fore his midget motor was a success. 

Up to the 1933 national meet, held at 
Roosevelt Field, Mineola, N. Y., gas models 
made such a poor showing that they were 
allowed to compete in the rubber-band class. 
That year, Bassett stole the show. His 
model won every important prize in the 
competition. Since then, gas models have 
had contests of their own. So rapidly has 
the interest increased that at this year’s 


Los Angeles, Calif. Three radio police 
cars and an amublance converged on 
a vacant lot where the model plane 
was wrecked. The realistic drone of 
the little motor, as the 7'4-foot model 
circled over the neighborhood before 
the crash, deceived residents into 



























field were Bassett and Brown, in 
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national contest at St. Louis, sixty-five 
gas-powered planes were entered. Brown, 
alone, has sold upwards of 800 little en- 
gines and scores of enthusiasts are build- 
ing their own power plants. 

The most successful model so far built 
is probably Kovel’s record-breaker. It has 
made fifty flights without a crack-up, On 
one day, it made ten perfect take-offs and 
landings. The nearest it has come to a 
crash occurred on its first successful flight 
at the Vermont farm of Charles Hampson 
Grant, the designer of plane. Starting 
from a strip of tar paper, laid down on 
top of the grass in a meadow, it climbed 
into the air and circled about for fourteen 
minutes. When the engine stopped, the 
machine was headed directly for a dense 
wood of sixty-foot maples. It disappeared 
among the tree tops. An hour later, Kovel 
and Grant discovered the ten-foot plane 
upright on its wheels, unharmed, in the 
middle of the forest. Evidently, it had 
been dropped from one leafy branch to 
another until it reached the ground. 

To control the movements of a gas 
model in the air, Chester Lanzo, of Cleve- 
land, Ohio, is installing a tiny radio outfit. 
Other enthusiasts are incorporating origi- 
nal ideas in the design of gas models. The 
latest development is a six-foot autogiro 
driven by a vest-pocket power plant. 

At presenf, many model makers are pre- 
vented from entering the field by the cost 
of the engines. They run close to twenty- 
five dollars, and the material for the plane 
comes to almost as much. So the invest- 
ment in a gas model is nearly fifty dollars, 
not considering the time spent in the work 
of construction, 

However, several owners are putting 
their models to work and are getting 
back part of their investment. One, in 
Kansas City, Mo., advertises a well- 
known brand of gasoline. Another, in 
the West, advertises a motor oil; a third 
a dope for treating the wings of air- 
planes. In South Carolina, Bob Scar- 
borough is learning to fly with the help of 
his seven-foot model. Week-ends, he flies 
it at the local airport and attracts large 
crowds. Many of the spectators go for 
rides in the big planes and, in return, the 
pilots give Bob free time in the air. 

Less expensive is the sport of racing 
midget boats powered by high-speed pyg- 
my engines. Material for the hull of such 
a boat can be purchased for as low as 
three dollars. All over the country, clubs 
and individual enthusiasts are enjoying the 
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Propeller-shaft strut of a 
model boat, with horizontal 
fin to end porpoising and 
holes which scoop up water 
to cool the craft’s engine 


Lathiel Morris, Jr. of Venice, 
Calif., with the miniature 
four-cylinder, four-cycle mo- 
tor he built to install in a 
radio-controlled model boat 
































thrill of racing their homemade craft against 
time. 






On some California lakes, contests are held 


once a week, and, in the East, when the an- 
nual classic sponsored by the New York Society 
of Model Engineers takes place, entries come 
from hundreds of miles away. Imagine your- 
self at one of the Sunday-afternoon compe- 
titions on a West Coast lake. 


An old skiff puts off from shore. In it are 


the contestants, their little boats, tucked under 
their arms, looking like oversize wooden shoes. 
The bottom of the skiff is crowded with tools, 


funnels, gasoline cans, and tiny spare spark 
plugs. In the middle of the pond, the skiff 
comes to anchor, and the first contestant 

















makes ready to run his race against time. 

You see him carefully attach a fishline, 
of 150-pound strength, to a brass plate on 
the side of his little boat. This line runs 
to a stubby fishing rod equipped with a 
large reel. With it, he will hold the racing 
model to its course when -ts dash begins. 
Next, he blows up a small “ubber balloon. 
Bending down, he attaches it to the air 
intake of the gasoline tank. The pressure 
of the air in the little balloon force-feeds 
the carburetor during the race. The tank 
holds from four to five ounces of fuel 
mixed with lubricating oil. 

Finally, he jerks a rope wrapped about 
the flywheel of the engine. The midget 
power plant goes into action with a sound 
like that of a machine-gun. Its propeller 
thrashes the water. All is set for the 
start. The contestant points the boat 


“<x away from the skiff and flips open the 


timer and throttle. With a roar, the thun- 
derbug is off, planing, bucking, making 
almost as much noise as a class-F outboard 
running wide open. : 

Gradually the contestant plays out the 
line until the little boat is circling the skiff 
in a clockwise direction at the end of a 
taut, fifty-foot string. Out come the 
timers’ watches. The little hull streaks 
past the bow (Continued on page 112) 
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NUMBERSO OOOO 2S 
SHOW THE FIVE DISTINCT — 
MOTIONS COMBINED IN 

GRINDING AND POLISHING 
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HEN the California Institute 
of Technology receives the 200- 


tool to avoid increased pressure 
— when Grinding uphill on 
concave surface of 


OVES BACK AND -RORTH 
AIRROR DISK ~l'se> 
> 1 ZA“ 


inch glass disk that will be the ji/tingsmechanisme cars 


mirror of its giant new telescope, the osttion for tests 





counterbalances 


muerror 


largest and finest optical shop in the 2"%4 <4nspection g 


world will be ready for the task of 
grinding and polishing it to the re- 
quired concave curvature. On this page 
our artist shows how the delicate opera- 
tion will be carried out. 

The method is much like that by which 
an amateur astronomer shapes a small 
mirror for a homemade telescope. For a 
tool, he mounts a glass disk of equal size 
on a firm support. Then he walks slowly 
around the tool, rubbing the mirror disk 
straight across it with slow, steady rock- 
ing strokes, and turning the disk from 
time to time as he does so, employing 
first a coarse abrasive and then a fine one. 
The result is a spherical curvature that is 
smoothed and corrected to parabolic shape 
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with a pitch-covered polishing tool and 
jeweler’s rouge. 

The thirty-foot-high grinding and pol- 
ishing machine just erected at the Califor- 
nia Institute of Technology, essentially a 
monster mechanical hand, does virtually 
the same thing in an inverted position. 
Five independent mechanical movements 









ARROWS SHOW 
MOTION OF 
TOOL 


polishing tool 
moves across mrror 
surface 


Grinding the World’s Largest Mirror 


Adjustment for 
lengthy of straps 






. Yoke mechanism 
Gr gives reciprocating 
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me Catches excess 
na ing compound 















Sectional wiew shows grinding 

tool used in first operation orv 

mirror disk.Jool is same 
diameler as Aisk 










give it an almost human touch. The grind- 
ing tool first used, a convex metal disk the 
same diameter as the mirror, is faced with 
glass blocks two inches square, and fun- 
nels feed the abrasive compound between 
these blocks. The smaller polishing tool is 
faced with pitch and a polishing com- 
pound is employed with it. 
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NEW METHOD PRODUCES COLORED ENGRAVINGS ON JEWELS 


EMPLOYING a new technique of his 
own invention, a young California 
craftsman, Francis Behrens, produces 
colored portraits, landscapes, and 
monograms upon semiprecious jewels. 
His first step is to carve the design 
upon the stone with a tool resembling 
a dentist’s drill, using a diamond point 
and a tiny rotary disk charged with 
diamond dust. Pigments and dyes, 
made according to his own formulas, 
are then brushed into the carved por- 
tions and the colors are made per- 

manent by heat treatment. Among the 
stones he uses are moonstone, onyx, agate, 
sapphire, chalcedony, sardonyx, and opal. 


A tiny, diamond-point 
af drill is used to carve 
the delicate designs 
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Using binocular lenses, small tools, and special dyes, this crafts- 
man carves colored engravings on jewels, such as are shown at right 


MODEL PORTRAYS MAN AS A FACTORY 


AMATEUR GETS UNUSUAL 
LIGHTNING PHOTOGRAPH 


WHEN an electrical storm overtook a 
fishing party near Constantia, N. Y., not 
long ago, R. George Roesch, amateur 
photographer, set up his camera to try 
to catch a picture of lightning striking the 
lake. Luck favored him. Hardly had he 
opened the shutter, set at “time exposure,” 
when there was a blinding flash and a ter- 
rific bolt struck the water some 400 feet 
away. The result was the remarkable 
photograph reproduced above, which is 
probably one of the best pictures ever 
taken of lightning striking water. 
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WorkKING parts of the human body 
are likened to those of a factory in 
a new model on exhibit in the ‘Hall 
of Man” at the Buffalo, N. Y., Mu- 
seum of Science. Respi- 
ration, digestion, circu- 
lation, and other life 
processes are vividly 
portrayed by animated 
devices such as flashing 
lights to show the flow 
of oxygen and carbon 
dioxide; grinding 
wheels, representing 
molar teeth; and mov- 
ing pistons simulating 
the action of the heart 
as a blood pump. A 
model brain contains 
nine departments, lo- 
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This mechanical man shows how 





the body functions. In the close- 
up are the “brain” departments 


cated as they are in the human 











brain, and symbolized as follows: 
Judgment, courtroom; Intelligence, 
schoolroom; Control-of Glands, in- 
dicator and regulating panel; Mus- 
cle Center, railroad switch tower; 
Will Power, executive meeting; 
Breathing Control, meter and 
gauge department; Hearing, sound 
studio; Vision, photographer’s stu- 
dio; Nerve Center, telephone 
switchboard. 
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The State of Connecticut as it appears from the stratosphere. More than 10,000 photographs went into this map 


A MECHANICAL HOE AIDS FARMERS 


ULTRA-STREAMLINE PLANE 
IS FLYING WIND TUNNEL 


Huge Aerial Photog 


= - 


A MECHANICAL hoe has been invented to 
save tedious, back-breaking work in clearing 
away weeds and cultivating fields. Driven 
by a single-cylinder, one-half-horsepower 
gasoline engine, its spear-shaped blade vi- 
brates rapidly back and forth, cutting off 


weeds without stirring the ground. The same 


power also propels the 
hoe forward through a 
single-speed drive. Re- 
sembling a push-hoe in 
appearance, the machine 
easily gets around trees 
and shrubs, and does 
many hard tasks of culti- 
vation with little exer- 
tion for the user. 


A one-cylinder 
gasolineengine 
drives this me- 
chanical hoe 
and vibrates 
its one blade 


To REDUCE flying craft to the most effi- 
cient streamline shape, an inventor of 
Oakland, Calif., proposes the curious de- 
sign shown in the accompanying illustra- 
tions. His craft, a veritable flying wind 
tunnel, consists of a cigar-shaped fuselage 
pierced by a twin- 
mouthed air duct. 

Tractor propellers 

drive the craft for- 

ward and also force 

air backward through f 
the duct, creating a i 
lifting force as a re- {* 
sult of the back / 
pressure against its 
curved upper wall. A 


—_— 





" CONSEQUENT LIFTING EFFECT 


further lifting ef- 
fect is provided by 
increase of air densi- 
ty beneath the wings 
of the plane where 
the air is discharged. 
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WING UNDER PLANE SERVES 
PRIMARILY AS STABILIZER 5 





2) AIR STREAM LEAVING 
DUCT INCREASES DENSITY OF 
AIR UNDER PLANE AND PRO- ——— 
DUCES ADDITIONAL LIFTING FORCE 






















raph Shows Entire State 


BINOCULARS are needed 
to inspect a giant aerial 
map of Connecticu’, called 
the largest of its kind and 
measuring eighteen feet 
across the bottom. The 
“stratosphere view,” just 
completed, is said to be 
the first photograph to 
show at one glance what a 
whole state looks like. Even 
such details as hedges and 
chicken houses are visible 
when the picture is closely 
inspected. To make it, 
aerial surveyors made 10,- 
479 exposures, which were 
combined into thirty-four 
composites, and these in 
turn were carefully joined 
together to form the com- 
plete map. 
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Training by laboratory workers has overcome the puma’s fear of firearms 





O ar BLAST FROM 
PROPELLERS EXERTS 
PRESSURE ON UPPER 
WALL OF DUCT, WITH 






















PUMA CALLS FOR FOOD 
BY FIRING A CANNON 


THOUGH most animals are gun-shy, a 
wild puma kept at a laboratory in Mos- 
cow, Russia, deliberately fires a cannon to 
signify that it is hungry. Laboratory work- 
ers trained the animal, in accordance with 
the theories of Dr. Ivan Pavlov, noted 
physiologist, by firing the piece and giving 
the puma a piece of meat after each shot. 
Soon it overcame its natural dislike for 
the sound and learned to get its meals by 
climbing upon a platform and pulling the 
firing cord. 


TUNES ARE CATALOGUED 
IN MUSICAL DICTIONARY 


NEW TUNES reveal their kinship to old 
ones, in a musical dictionary just com- 
pleted in Vienna, Austria. Thousands of 
musical themes are recorded. An entry is 
made for each composition, which is 
transcribed in letters of the musical scale, 
the letters of the first few notes serving 
as “initials” for filing guidance. 
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Movie Forecasts Tunnel Under Atlantic 


HAT travel between America and Europe oe “ae 

may be like, a half-century or more hence, engage c 
is forecast in one of the latest motion-picture aLa TT TT fasis 
productions, which envisions the construction ‘8€= TLL ART 
of a 3,000-mile submarine vehicular tube link- /##04***0ts0eese00:11})8 DLL ~ 
ing New York and London. To offset the objec- /##" Qteunesencsansnnn 8 UU NENT 
tion that such a project would be fantastic un- am pot erent ab wil IL 
der engineering methods developed up to the jggs suuuenusesereneeet;))iiq badd 
present time, the movie, “Transatlantic Tun- : 1 
nel,” provides the builders with an imaginary 1° se oe C. 
new tool—a “radium drill,” supposedly capable i 
of liquefying rock. Streamline, hermetically 
sealed cars, impelled by electromagnets and 
traveling in a vacuum, according to the story, 
would whiz through the completed tube at such 
terrific speed that a passenger could breakfast 
in New York, keep a luncheon engagement in 
London, and get back to America for dinner. 





TO ENGLAND 
UNDER THE SEA 


Movie settings show 
ocean tunnel of the 
future. Above, the 
tube entrance. At 
left, the “radium 
drill” at work. At 
right, a tunnel car 
used by the workers 





DARING SWIMMERS MAP RIVER GORGE 


To COMPLETE a 
map of Boulder Dam 
Reservoir, expert 
swimmers, wearing 
helmets and padded 
life preservers, have 
begun a perilous 
fifty-five-mile survey 
of the Colorado River 
gorge. They will fight 
swift currents and 
dodge jagged rocks 
in boats with water- 
tight hatches and 
battering-ram sterns. 


GUNNERS WIELD RATTLES IN SHAM WAR 


SWINGING large 
wooden rattles, gas- 
masked gunners en- 


Boat drifting downstream stern 
first in Colorado River survey 


This glass globe is 
filled with bright 
paint to mark thugs 


BOMBS SMEAR BANDITS 


WITH TELLTALE PAINT 


GLAss bombs resembling electric- 
lamp bulbs, filled with brightly colored 
paint, are a new British weapon against 
holdup men. Night watchmen and pay- 
roll messengers, carrying supplies of 
the bombs, are prepared to hurl them 
at fleeing suspects or escaping bandit 
cars. The resulting smear of yellow or 
red ocher paint makes it easy for po- 
lice to trail the fugitives, and the firing 
of guns that might endanger passers- 
by in crowded streets and thorough- 
fares is avoided. 
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A rattle being used by a British machine gunner in place of blank cartridges 


gaged in mock com- 
bat during recent 
British army maneu- 
vers. The toy noise- 
makers simulated the 
sound of machine- 


.gun fire and per- 


mitted economies in 
the use of blank cart- 
ridges. Ignoring its 
incongruity, umpires 
checked the theoreti- 
cal effectiveness of 
the make-believe fire. 
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REEF for hay-fever sufferers is prom- 
ised by an electrical “dust precipitator” 
that removes irritating pollen, as well as 
dust and soot, from the air in a bedroom 
or office. As air passes through the device, 
which is designed to be housed in a deco- 
rative cabinet, all floating particles of 
foreign matter are attracted electrically 





MIDGET BALANCE WEIGHS 
CHEMICALS ACCURATELY 


Hanoy for both amateur and profes- 
sional chemists, a new pocket-size balance 
has a capacity of 100 grams and is said 
to be accurate to within one one-hundredth 
of a gram. Measuring only twelve inches 
long, the balance employs permanently 
attached sliding weights, and a beam arrest 
protects the alloy-steel knife edge and 
agate bearing when it is carried. 





Shoulder of clip acts 
as marker when rule is 
used as a depth gauge 







How the rule is 
carried in pocket 





POCKET RULE SERVES 
AS DEPTH GAUGE 


A POCKET CLIP with a T-shaped shoulder 
enables a new six-inch steel rule to be 
used in the shop as a depth gauge, as well 
as for ordinary measurements. When the 
rule is dropped into a recess and the clip 
is slid into place to serve as a marker, the 
depth may be read from either side. One 
side is graduated in thirty-seconds and 
the other in sixty-fourths of an inch. 
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Engineers testing the inner workings of a new electrical dust precipitator for household use 


ELECTRIC PLATES CLEAN AIR IN HOME 







to charged aluminum plates that serve as 
collectors. The plates are cleaned periodi- 
cally, simply by holding them under 
running water. Successfully tested by 
Westinghouse engineers, the device is a 
small-scale counterpart of huge electrical 
precipitators used in industry to prevent 
the escape of soot and dust from plants. 


PREHISTORIC SCENERY 
PRESERVED BY BOG 


Bogs like the one near 
Urbana, Ohio, engulfed 
prehistoric mastodons 


How the Middle West looked at the 
close of the ice age may be seen near 
Urbana, Ohio. Shrubby cinquefoil, domi- 
nant plant of the post-glacial era, still 
covers an area of several acres where 
history apparently has stood still, and a 
state vegetational survey has just shown 









DRILL FOR GLASS HAS 
RUBBER SUCTION GUIDE 


Ho_es ranging in diameter from one- 
half inch to four inches are neatly bored 
in glass, stone, tile, or porcelain with a 
new drill equipped with a rubber suction 
guide. The latter, clinging to the surface 
of the work, holds the tool firmly in place 
and prevents chattering or vibration, as- 
suring a smooth high-speed job. Tubular 
cutting heads, to bore holes of different 
sizes, are interchangeable in the device. 
According to the manufacturer, the tool 
may be used in a horizontal, vertical, or 
slanting position with equal convenience. 







































Drill equipped with rubber suction guide for 
boring holes in glass and similar materials 






Test boring shows 
thinness of muck 
over hidden lake 





why. Beneath a thin surface layer of 
muck and roots, deceptively firm to the 
tread, test borings reveal a subterranean 
lake formed by the melting ice sheet 
30,000 to 40.000 years ago. Pure artesian 
water supply has preserved the lake and 
its prehistoric vegetation unchanged, The 
area is regarded as an example of the bogs 
that once trapped roaming mastodons. 


NOVEL ENGINE RESEMBLES A DOUGHNUT 


UNIQUE among internal-combustion en- 
gines is a “doughnut motor” designed by 
an Ohio inventor, who maintains it to be 
far smaller and lighter in weight than a 
conventional-type motor of equal power. 
Traveling in a circle around a continuous 


cylinder, four pis- ' 
tons, working in js naa 
pairs, transmit 


their driving force 
through cams to the 
drive shaft. One pair 
of pistons is locked 
at the moment an 
explosion impels the 
other. 


New rotary motor dis- 
assembled to show the 
pistons and cylinder 

















Experimental model of rotary motor. 
It uses an endless, circular cylinder 
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RELEASING THE “BOMB” 


As the cross hairs on his 
bombing sight register on 
the target, the bombardier 
releases a radio signal in- 
stead of a deadly missile 
































HOW HITS 
ARE RECORDED 


In the scoring hut, 
a camera obscura pro- 
jects the plane’s im- 
age on a chart like 
the one reproduced 
above. When the sig- 
nal is received, the 
scorers plot the posi- 
tion of the bomber 


Dummy bombs of con- 
crete, like the one 
shown below, are used 
for practice bombing 






















































BOMBLESS 
Bombing 


Trains Army Flyers 


S: tiny model airplanes, 
poised only a foot above 
the surface of a table, teach bombardment pilots of the 
U. S. Army Air Corps to fly in intricate bombing forma- 
tions. In other exercises, radio impulses take the place of 
2,000-pound bombs in training bombardiers to drop their 
deadly missiles accurately upon targets a mile and a half 
below them. 

Mounted on stiff spindles which are plugged into holes 
in a board, the models can be changed into a variety of 
formations. As an experienced instructor moves the six 
tiny ships through various evolutions, he explains to the 
young pilots the exact position for each plane during 
every movement. Thus they see, without endangering 
themselves, how tight formations should be flown, and 
learn the correct positions for individual planes before, 
during, and after a signal by the leader for a change in 
formation. 

Bombing, like all military flying, is much more com- 
plicated than merely piloting a lone plane across the coun- 
tryside. Since each pilot is permitted only thirty-two 
bombs each year for practice, and another thirty-two for 
recorded flights, a supplementary method for developing 
skill in laying steel “eggs” on a 200-foot bullseye from 
250-mile-an-hour bombers has been worked out recent- 
ly by Air Corps officers. By this means, pilots and 
bombardiers become so proficient that they can score at 
least seventy-five percent direct hits while approaching 
targets against or across the wind at altitudes of 5,000 to 
8,000 feet. Recently, so successful has the scheme proved, 
the majority of scores have ranged between eighty-five 
and ninety-five percent. 

While the actual bomb dropping requires only eight 
flights for each bombardier annually, his schooling covers 
several months. First, he practices dropping theoretical 
bombs on an indoor range, a strip of canvas painted to 
represent towns, bridges, and open country. When he 
becomes familiar with the method of dropping bombs, 
he goes into the air. With his exact position registered in a 
camera obscura on the ground, he releases radio impulses 
to represent bombs, and “hits” are accurately recorded. 

As the bombing planes roar through the air, the leader 
signals a change from V-formation into a single line. 
“Number two plane will drop bomb first time over,” he 
orders. As the formation approaches, the bombardier, sit- 
ting intent in the belly of the big monoplane, adjusts his 
bomb sights for altitude, wind direction and velocity, and 
direction of the plane. He sees below and ahead the 200- 
foot circle of the target, and in its center a hut in whose 
roof is a lens which projects the image of his plane on a 
chart. Beside the chart stands a scorer, who is busy trac- 
ing the progress of the plane by pencil marks. On the pa- 
per, too, is a point which represents the hut, or the target. 

On through the sky roar the bombers. “Turn left,” 
orders the bombardier to his pilot through the plane’s 
interphone system. “Stop ....steady....right.... 
stop.... steady... .” Now the cross hairs on his sight 
indicate that the time has come to release a bomb. Instead 
of pulling the bomb release, he touches a button which 
sends a single radio signal leaping down through space. 

When the “dash” buzzes in his earphones, the scorer 
looks at his chronometer, then continues. plotting the di- 
rection of the plane’s flight for twenty-three seconds, the 
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time required for a bomb to drop 8,000 feet. At the end 
of that time, he marks with an X the point on the chart 
where he sees the plane’s image. If the bombardier has 
scored a bullseye, that cross will be marked directly on 
the dot representing the roof of the shack. Regardless of 
where the signal “strikes,” however, the scorer dashes 
out of the shack and lays a panel of white cloth at the 
exact spot where a real bomb would have hit. By the lo- 
cation of the panel, the bombardier sees immediately how 
accurately he fired, and corrects for “over” or “short” 
on the next run. 

Of course, radio signals cannot altogether take the place 
of experience in actually dropping bombs, particularly the 
big, destructive ones. Since every one-ton live bomb costs 
several hundred dollars, six-foot dummy bombs made of 
concrete are sometimes dropped during practice runs. 
Fitted with vanes, they fly as accurately toward their ob- 
jectives as do the steel bombs they represent. 

Recently, the Air Corps has been experimenting in 
dropping bombs fitted with time fuses on formations of 
airplanes in flight. Not actually, of course, for this might 
prove disastrous to planes and flyers. To test the possibili- 
ties of bombing enemy planes in the air, pursuit planes 
have been dropping short-fuse bombs on ground targets. 
Perhaps the next step will be larger bombs which will blow 
from the sky any plane within a radius of several hundred 
feet. Not even six machine guns, with which larger bombs 
ers are equipped, raining 8,400 bullets a minute on the 
enemy, would be an adequate defense against such terrific 
explosives dropped from above. 





LEARNING BY THEORY AND PRACTICE 


At the left, young pilots are being taught how to fly in bomb- 
ing formations by means of tiny model planes which can be 
shifted on a board to illustrate the making of complicated 
evolutions. Below, the real thing—a Curtiss A-12 Army bomb- 
er dropping real bombs in actual target practice in the air 
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Sand-filled bombs for 
target practice being 
loaded into the bomb 
rack of a plane for a 
training flight. For 
target work, they are 
as effective as explo- 
sive bombs, and much 
safer and less costly 



















One of the Air Corps’ 
latest bombardment 
planes. Inclosed cock- 
pits shelter pilots, 
gunners, and bombar- 
diers from blasts of 
air. The plane is pro- 
tected on all sides 
by machine guns fir- 
ing from: the turrets 























Boy Sailors Get Real 

















The barkentine Norden, recently acquired as 
a training ship for the American Nautical 
Cadets, at her berth in Brooklyn, N. Y. The 
vessel is being remodeled for its new use 


N THE rolling decks of an old oak- 
O timbered barkentine, hundreds of 

American boys will realize their 
‘dreams of voyaging to the picturesque 
and colorful ports of the Spanish Main. 
During the long winter months between 
cruises, the vessel will provide a unique 
club house where the youngsters can re- 
ceive nautical training and indulge their 
natural love of the sea. 

Already, scores of young enthusiasts are 
devoting their spare time—evenings, week- 
ends, and holidays—to fitting up their 
seagoing headquarters. At her berth on the water- 
front of Brooklyn, N. Y., the fifty-year-old sail- 
ing ship Norden is the scene of bustling activity 
as energetic crews scrape rails and spars, caulk 
weather-beaten decks, and swarm through rigging 
that towers more than 100 feet above the water. 

This unusual experiment is the work of the 
American Nautical Cadets, a new organization 
which already numbers 200 boys in its member- 
ship. Among its leaders are old-time sea captains, 
Navy, Coast Guard, and merchant-ship officers, 
marine artists, and writers about the sea. Its pur- 
pose, as announced at the time of its organiza- 
tion a year ago, is to foster good fellowship and 
provide disciplined training for older boys who 
have outgrown the activities of younger boys’ 
clubs. 

The project aroused immediate interest, not 
only among the boys, but also among shipping 
men and other lovers of the sea. The advisory 
council includes veterans of sail such as Capt. 
Bob Bartlett, Capt. Felix Riesenberg, and Admiral 
George H. Rock. Other members of the council 
are Prof. William Hovgaard, Admiral Frederic R. 
Harris, Gordon Grant, Warren Sheppard, Eads 
Johnson, Capt. George Fried, Capt. Thomas Mol- 
loy, and Capt. E. Armitage McCann. Captain 
McCann is known to readers of PopuLAR SCIENCE 
MonTHLY as the designer of many ship models. 

The Norden, first training ship of the organiza- 
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+ Cadets inspect- 
a, ing the foremast 
a> rigging of their 
novel club house 
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A class in small-boat construction. While their ship is being made ready for the sea, 
members of the organization are receiving training in the theory of navigation, chart 
reading, weather forecasting, and ship maneuvering, as well as in seamen’s duties 
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Ship for Club House 





A boy sailor learning to “shoot the sun” with the 
sextant. Yachtsmen, former seamen, and marine 
artists serve as instructors for the young mariners 





SUM AREAS ALARA 





Manning the windlass to hoist the Norden’s mainsail. 
The fifty-year-old ship is a barkentine, square-rigged 
on her foremast and fore-and-aft on main and mizzen 


tion, is a 120-foot barkentine, square-rigged on 
the foremast and fore-and-aft rigged on the main 
and mizzen. She was built in Denmark in 1883 
and is a veteran of arctic expeditions, whale and 
seal fishing, and the lumber trade. 

To transform the vessel into a floating club 
house, the cramped forecastle and officers’ quar- 
ters are being enlarged. Between decks, a part of 
the hold is being partitioned off to provide a 
meeting room for winter use and sleeping quar- 
ters for a large crew when the ship is at sea. A 
steam heating plant is about to replace the two 
tiny stoves that formerly heated the living quar- 
ters fore and aft, and electricity will supplant the 
old oil lamps. 

Even while construction is going on, the boys 
are being trained to handle their ship when she 
sets sail for cruises on Long Island Sound, or to 
Bermuda or the West Indies. Classes in the theory 
of navigation, chart reading, signaling, weather 
forecasting, and ship maneuvering, as well as in 
the practical work of handling lines and sails, 
climbing aloft, and handling small boats, are all 
part of the weekly routine. 
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NTEREST in the American Nautical Cadets in- 

dicates that the Norden will be only the first of 
a fleet of such seagoing club houses, with vessels 
located at all the important seaport cities in the 
country. Already, additional shore units have 
been established in other boroughs of Greater 
New York, and applications have been received 
for permission to found divisions in New Jersey 
and in distant parts of Long Island. 

Requirements for membership are a minimum 
age of sixteen, good health, and the ability to 
work hard. Needless to say, the applicant is also 
expected to have an interest in ships, and in 
everything connected with them. 

Perhaps the sailing ship, no longer efficient as 








7 i ; : - 
ai - a commercial carrier, may find new usefulness in 
building healthy bodies and alert minds, and in 
—" Sen Raps ath ¢ ed agen prt “e i il es keeping alive in young Americans the traditions 

n the center picture, a cadet is taking his trick a e wheel, while his ip- : ° ° ° 
mates 100k on. Above, an instructor initiating a class into the mysteries of the of seamanship that once made American clipper 
ship’s compass. Boys will man the vessel on cruises to Bermuda and the West Indies ships leaders in the commerce of the seven seas. 

s7 


DECEMEER, 1935 

























































Giant Rockets To Explore Stratosphere 




























From this tower near Roswell, N. Mex., 
Dr. R. H. Goddard will send rockets into 
the stratosphere. Right, the experimenter 


and assistants with one of the rockets 


SAILORS TRAIN IN DUMMY WHEELHOUSE 


From a sixty-foot tower at his desert labora- 
tory near Roswell, N. Mex., Prof. Robert H. 
Goddard of Clark University plans soon to 
launch giant rockets into unexplored regions of 
the atmosphere between twenty and 150 miles 
above the earth. Carrying automatic. recording 
instruments, and descending on parachutes, the 









A puMMy wheel- 
house, swinging in an 
arc to imitate the 
maneuvers of a ship 
at sea, teaches future 
sailors of the British 
merchant marine the 
rudiments of a helms- 
man’s duties. The de- 
vice, used at the 
Gravesend Sea School, 
is made more realistic 
by a painted fore- 
ground _ representing 
the bow of a ship with 
the sea beyond it— 
the scene the student 
will have before him 
when he actually takes 
the wheel on his as- 
signed ship. Under the 
guidance of instruct- 
ing officers, he puts 
his “ship” through all 


Dummy pilot house used in training helmsmen for British ships of its maneuvers. 


NEW-TYPE HOUSE HAS WALLS OF COPPER 


First of its type in 
America, a “copper house” 
just completed in a sub- 
urb of Washington, D.C., 
is expected by its build- 
ers to set a new style in 
construction. Exterior 
walls consist of heavy 
copper plates, backed by 
composition board and 
mounted on a framework 
of structural steel. Sheet 
copper, over a wooden 
deck, forms the roof. All 
the plumbing pipes in the 
house are of nonrustable 
copper tubing, and heat- 
ing lines, radiators, and 
hardware are also of cop- 
per or copper alloys. 
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The exterior of this house is covered with copper instead of the 
conventional wood or brick. At right, a copper panel is being 
put into position where it will be bolted to the iron framework 















rockets will bring back invaluable scien- 
tific data, including information on high- 
altitude electrical conditions that affect 
radio transmission. After a recent visit 
to the laboratory, Col. Charles A. Lind- 
bergh reported favorably on the work, as- 
suring continuation of the experiments. 










The twin points 
increase the shov- 
el’s cutting power 


SHOVEL HAS TWIN POINTS 


Mabe with a V-shaped cut at the tip, 
giving it twin points, the shovel pictured 
above is claimed by its inventor to be 
more efficient and useful than the conven- 
tional types on the market. Its increased 
cutting edge at the tip makes it easier to 
penetrate the soil and the V-shaped notch 
acts as a cutting tool when roots are met. 
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WINDMILL PUMPS AIR FOR 
AUTO SERVICE STATION 


By TAPPING the breezes for power, a 
Florida inventor has found a way to pro- 
vide automobile service stations with an 
economical supply of compressed air. Driv- 
en by an eight-foot wind vane, his unit 
stores air under pressure in a capacious 
tank and provides a sufficient supply not 
only for inflating tires but also for run- 
ning air-operated grease guns and pneu- 
matic lifts. The picture above shows a 
windmill in operation which maintains a 
pressure of 140 pounds a square inch. 





INVENTOR DEMONSTRATES 
NEW FOG-PIERCING EYE 


As A further development of his “magic 
eye” for detecting ships, airplanes, and 
other objects hidden in fog (P. S. M., 
July ’33, p. 42) Commander Paul H. Mac- 
neil recently demonstrated the simplified 
apparatus illustrated above. Invisible rays, 
emanating from objects which are either 
warmer or cooler than their surroundings, 
are detected by a photo-electric cell and a 
steady buzzing heard in earphones attached 
to the device is interrupted.. With this 
“eye,” it is said, ships could proceed safe- 
ly through fog at regular speed. 
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WHEREVER she goes, five-year-old Jean 
Darlington of Scotia, N. Y., is always 
within cali of her parents, for she trundles 
with her a small, portable short-wave radio 
receiver. When it is time 
for her to start home, her Pe. 


father steps to his trans- Roe 
mitter and the child’s re- $ 
ceiver, permanently tuned %, 


to his amateur station, re- 
lays his instructions. An- 
other electrical innovation 
in the Darlington home is 
a remote-controlled phono- 
graph, installed in Jean’s 
bedroom when she was 
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CHILD IS CALLED HOME BY RADIO 


several years younger. When she awoke 
and cried during the night, her father 
could quiet her without rising, simply by 
touching a bedside switch that started the 
phonograph playing a record of a soothing 
lullaby. 





Talking into his amateur transmitter, this father 
calls his daughter from play. The child, seen at 
left, always has her portable receiver with her 


FISH RACING IS LATEST SPORT FAD 





Individual troughs for fish races, and starting boxes from which the contestants are released 


FIsH races are a new fad at Depoe Bay, 
Oregon, where a recent contest is reported 
to have attracted hundreds of spectators. 
When the starter turns a crank, the fish 
are dumped simultaneously from triangu- 
lar starting boxes into separate troughs. 
They swim rapidly toward the far ends 
of the troughs, where deepening water and 





A metal disk dropped in the slot opens the lock 


dark-painted walls offer comparative con- 
cealment, and the first fish to reach the 
finish line trips a device that throws up a 
flag to designate the number of the win- 
ner. The bottoms of the troughs are 
painted white, making the progress of the 
fish easy to follow. Rock cod are said to 
have proved the best racers. 


DISK REPLACES KEY 
FOR OPENING NEW LOCK 


INSTEAD of turning a key to open this 
novel lock, you drop a metal disk in a 
slot, the lock is released, and the disk 
drops out. The novel key is a little steel 
disk about the size of a nickel, and each 
lock has a different design. The disk, un- 
like a key, does not have to be fitted into 
a grooved lock opening but is simply 
dropped into a slot and in this way elim- 
inates fumbling in the dark. This type of 
lock, it is claimed by the inventor, is also 
much harder to pick than any of the con- 
ventional types now on the market. 
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GETS RARE CLOSE-UPS IN TINY AQUARIUM 








Putting aquatic life 
in a tiny, thin- 
walled aquarium, 
this photographer 
takes unusual close- 
up, underwater pic- 
tures. The fish, pic- 
tured in oval, were 
taken from water 
holes in Death Val- 
ley. At right is a 
tadpole, early stage 
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LIFE LINE HAS SPRING 
TO EASE WORKER’S FALL 


IN ORDER to ease the sudden drop of a 
workman in case of an accidental fall 
from a height, General Electric engineers 
have added a shock-absorber spring to the 
far end of his life line. The spring is fas- 
tened to the life line so that there is a 
twenty-four inch loop of rope between its 
ends. This arrangement, it is stated, checks 
gradually the descent of the workman and 
brings his fall to a gentle stop. The en- 
gineers have also devised a special safety 
harness, as shown above, which is made 
of webbing instead of leather and is said 
to be 100 per cent stronger than the usual 
safety harness material. 
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UsInc a tiny, homemade aquarium to 
hold his subjects, a Californian has de- 
vised a successful means for taking 
close-up, underwater pictures of rare 
and unusual aquatic life. The walls of 
the aquarium are made of old photo- 
graphic plates with the emulsion re- 
moved. These thin walls, the inventor 
states, eliminate the refraction and loss 
of light volume which are encountered 
with a regular aquarium. The diminu- 
tive size of the aquarium, five by seven 
inches and two and one half inches wide, 
restricts the movements of the subjects. 
No special camera equipment is needed. 


AIRPLANE PROPELLER IS 
BIGGEST NOISE MAKER 


Tests at Langley Field, Va., have shown, 
according to a report of the investigators, 
that a two-bladed airplane propeller radi- 
ates more noise, expressed in watts of 
power, than does almost any other con- 
tinuously operating device. The excep- 
tions are certain signaling devices. The 
test motor and propeller, as seen in the 
above photograph, were 235 feet from 
the nearest obstruction. 


NOVEL DOCKS OFFSET GIANT TIDES 


TOWERING wharves with a special wood- 
en platform lining the bed of the docking 
space are the means shipping men have 
faken to counteract the phenomenal tides 
of the inland waters of Nova Scotia and 
New Brunswick (P. S. 
M., Aug. ’35, p. 9). Huge 
freighters, moored in 
such docks when the tide 
has ebbed, stand with 
only a puddle of water 
under them but they rest 
firmly on a flooring of 
wooden beams. The ves- 
sel is held upright in 
such a “dry dock” not 
only because of its moor- 
ing lines but also because 
it has been ballasted with 
a slight list to port or 
starboard, depending on 
the relative position of 
its wharf. 

A few hours after a 
ship has been standing 
high and dry in its dock, 
it may be floating in 
thirty feet or more of 
water, such is the tidal 
rise in this area. Ferries 
which ply these waters 
must also contend with 
the unusual tides. They 
run on a schedule which 
may be summed up in 
the words, “According to 
the tides.” For example, 


a ferry leaving Kingsport, Nova Scotia, 
on a high tide for the run across the Bay 
of Fundy to Parrsboro may reach its des- 
tination just in time to slip into the dock 
before the fast receding waters ground her. 


Ships moored at Bay of Fundy wharves are ballasted so they will 
lean against the dock and not tip over when the giant tide recedes 
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NORTH AMERICAN CARIBOU migrate as 
much as 800 miles in a year. 


BEES are more sensitive than human be- 
ings to the taste of salt. 


BANANA TREES are not trees. They are 
herbs. 








TIDES at the Pacific end of the Panama 
Canal are six times as high as they are 
at the Atlantic end. 


HUMAN EYES make from three to twelve 
hops in reading a line of type and they go 
blind for about one fifth of a second be- 
tween hops. 


WOMEN, according to psychological tests, 
possess more ego than men. 
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SANTA CLAUS, IND., is erecting a monu- 
ment to Santa Claus. 


METEORITES supplied Eskimos with iron 
for primitive knives and daggers. 





GOLF GREENS are air-conditioned by a 
new apparatus designed by a Washington, 
D. C., inventor. 


MOUNTAINEERS in North Carolina are 
the tallest group of people in the United 


States. 
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MODEL AIRPLANES, with rubber-band 
motors and propellers, were known in 
France as early as 1871. 








MEASUREMENTS show the Sahara Desert 
is spreading southward at the rate of more 
than half a mile a year. 





SWAN ROUNDUPS are an annual event 
on the Thames River in England. Young 
birds are caught and “branded” with dis- 
tinguishing marks cut on their bills. 
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LookING like some prehistoric monster 
crawling over the countryside, the Royal 
Albert Bridge at Saltash, England, as- 
sumes an odd appearance in the photo- 
graph reproduced above. The two main, 
upper supporting spans of this unusual 
structure are elliptical wrought iron tubes, 










D VIEW 





each 255 feet in length. Girders which 
carry the roadway below are suspended 
from these huge arching tubes. The bridge 
has been used for a great many years by 
the Great Western Railway to cross the 
River Tamar where it separates the coun- 
ties of Devon and Cornwall. 





MUSICIAN BUILDS COPY 
OF OLD EGYPTIAN HARP 


A copy of a harp which was prob- 
ably played at the court of King Tut- 
ankhamen, has been built by C. Bel- 
mont Hendricks, a Philadelphia, Pa., 
musician. The original instrument 
was taken from the tomb of King Tut- 
ankhamen and is now in the British 
Museum. It is classified as a Chal- 
dean harp and is tuned in the penta- 
tonic, or five-tone scale. Records 
show these harps were played in 
Egypt and Chaldea as far back as 
1500 B.C. Very few of such ancient 
stringed instruments have been recov- 
ered by archaeologists. 





A miniature foundry 
set for the work- 
shop makes molding 
items at home easy 





MOLDING KIT IS WORKSHOP FOUNDRY 


A comPAct metal-casting kit, including 
gas furnace with motor blower attached, 
crucibles, tongs, flask, and sand, enables 
the home craftsman to have a miniature 
foundry in his workshop. Any of the cast- 
ing metals may be used to mold ornament- 

al articles or metal parts needed in 
construction and repair work. The 
furnace is obtainable in two sizes. 




























































JUNKED SUBMARINES USED AS PONTOONS IN SALVAGE JOB 











Salvagers maneuvering two scrapped submarines into position for use as pontoons in raising a vessel 


This odd equip- 
ment was used in 
acoustical tests 
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NOVEL WIND INSTRUMENT 
IS PLAYED LIKE A PIANO 


PLAYED with a keyboard like that of a 
piano, a curious wind instrument devised 
by a German musician presents a striking 
contrast with the intricate design of con- 
ventional types of horns. Organlike tones 
are evoked by blowing into a mouthpiece 
mounted upon a tube above the instrument, 
while the desired notes are simultaneously 
fingered, as shown in the photograph above. 
The unusual design of the instrument is 
declared to make it relatively easy to 
master. 
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BRITISH salvagers added a new 
stunt to their bag of tricks, the 
other day, by raising a sunken ves- 
sel with the aid of submarines. 
Sent to the bottom by a collision, 
the steamer Errol, lying half sub- 
merged, constituted a menace to 
navigation in the Firth of Forth, 
Scotland. Seeking a means of re- 
floating the craft, the salvagers 
obtained the hulls of two obsolete, 
dismantled British submersibles 
and used them as pontoons. With 
the undersea boats lashed to its 
sides and made buoyant by “blow- 
ing” the ballast tanks, the Errol 
soon was lifted from its shallow 
resting place and towed to the 








TESTS HEARING AT VARIOUS ANGLES 


STANDING waist-deep in an especially 
constructed manhole, an engineer recent- 
ly went through strange antics to obtain 

valuable sound data for 
acoustics research. Facing 
each point of the compass 
in turn, he moved a dial 
until a tone signal heard in 
one ear, through a tele- 
phone receiver, matched 
the apparent loudness of a 
distant loudspeaker heard 
with the other ear. The 
tests showed the response 
of the ear to sounds from 
various angles. 


seaport of Leith, where it was 
beached. 


NEW TOOL IS 
BOTH PLIERS 
AND WRENCH 


Prersand wrench 

are combined in a 

new tool. When an 

adjusting screw is 

turned until the jaws 

just slip over a piece 

of work, and a 

clamping lever is 

snapped shut, the 

jaws are locked upon the work with a 

viselike grip and will not let go until the 

lever is released. The tool may also be 
used in the manner of ordinary pliers. 


BARRIER OF ELECTRICITY STOPS FISH 


ELecTRICAL barriers, invented by a 
California engineer, are finding wide ap- 
plication for keeping fish out of irrigation 
ditches, steering them away from power 
machinery, and guiding them to fish lad- 
ders. Two sets of electrodes—rustproof 
pipes, cables or chains—are suspended in 
the water some distance apart and current 
is passed between them. A fish entering 
this zone receives a harmless shock which 
sends it swimming the other way. 
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Two rows of electrodes, with current passing between them, create a barrier through which fish 
will not pass. Insert shows the simple control panel that regulates the current for the barrier 


POPULAR SCIENCE MONTHLY 









- the 
ves- 
ines. 
sion, 
sub- 
e to 
orth, 
f re- 
Wwers 
lete, 
ibles 
With 
) its 
low- 
crrol 
low 
the 


was 


. 1S 
‘RS 
CH 


ench 
ina 
1 an 
is 
jaws 
viece 
a 
r is 


the 


the 
» be 





- 


AVE 


ee 


OO i 


sh 
ier 








Sierras in California will be broken 

by the roar of giant nozzles spout- 
ing high-pressure streams of water against 
gravel banks that are rich in gold. This 
buried treasure, abandoned fifty years ago 
when hydraulic mining was forbidden, is 
expected to yield a billion dollars. 

After the placer miners had skimmed off 
much of the cream in the years following 
the gold rush of ’49, hydraulic mining was 
developed to extract the “dust” and “flour 
gold” from the sand and gravel of river 
banks and hills. For twenty years the 
big nozzles, or monitors, hissed and roared. 
Hilltops were washed away and high banks 
melted under the withering attack of the 
high-power streams. 

In this washing-away process, however, 
the waste material—sand, gravel, and silt 
—was carried downstream to find its way 
into and obstruct the Sacramento River 
and its tributaries. As a result, a law was 
passed in 1884 forbidding the free run- 
off of tailings in the area drained by the 
Sacramento River. This was a death sen- 
tence for the high-pressure monitors. They 
have been quiet ever since. Many of the 
workings now bear a sturdy stand of sec- 
ond-growth timber, while others remain as 
they were left fifty years ago. 

Today these forsaken hills are about to 
receive a new lease of life. U. S. Army 
engineers have approved a plan for reviv- 
ing the old hydraulic workings without af- 
fecting the navigability of the river or its 
usefulness for irrigation. 


O's: again the silence of the High 
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A Billion in Gol 


To Be Recovered by Hydraulic Mining 


CALIFORNIA 
PREPARES FOR A 
GOLDEN FLOOD 


Scenes like the one at the 
left, taken during the hy- 
draulic-mining boominthe 
early 80’s, will be reén- 
acted soon in California. 
Four proposed dams will 
again make it possible 
for miners to wash gold 
from High Sierra gravel 
banks with high-pressure 
water from huge monitors 
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The plan calls for the building 
of four dams; one each on the 
Yuba River, the Bear River, and 
the north and middle forks of the 
American River. The dams will 
hold back the water containing 
the hydraulic waste washings un- 
til the silt has settled and then al- 
low the clear water to flow into 
the Sacramento Valley. 


ment, whose prototype was a 


Present-day hydraulic equip- RS = 
z) 


stitched-cowhide hose and a cow- ee 


horn nozzle, sends forth water un- 4 


der pressures up to 200 pounds per », = 
Re 


square inch. The gravel which it 
loosens is led into long flumes, the 
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bottoms of which are fitted with 
rifles or transverse bars of wood. 
Behind these riffles is lodged mer- 
cury. The gold specks, both because of 
their weight and their affinity for mer- 
cury, settle to the bottom and are trapped 
by the riffles. 

Danger to life and property always 
lurked around “hydro diggin’s.” With 
two high-power streams of water gnawing 
at a gravel bank weighing hundreds of 
tons, it required a sixth sense to know 
just when to move the big monitors to 
avoid being crushed under a ponderous 
cave-in. These powerful streams rolled 
huge bowlders about as a garden rake 
would scatter pebbles. And then the 
streams, themselves, sometimes got out of 
control with casualties to the operating 
crew. At La Porte, the lives of an entire 





Dams on the Yuba, Bear, and American Rivers will keep 
the Sacramento River free from hydraulic-waste washings 


crew were snuffed out at one time in this 
manner. 

Up to the time the “hydraulickers” were 
obliged to quit, it is estimated that they 
moved a mass of earth equal to a strip 
of land thirty miles long, one mile wide, 
and fifteen yards deep and from it had ex- 
tracted $300,000,000 in gold dust. They 
were forced to stop with hundreds of mil- 
lions of dollars more in treasure right in 
front of them! 

But now resumption of their task ap- 
pears to be near at hand. The roar of the 
high-power monitor will again resound in 
the High Sierra country and the historic 
Mother Lode region will once more al- 
lure with the age-old call of gold. 
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Color Wizards ld 


A highly trained color tester judging skeins 
of dyed yarn. Whenever possible, this work 
is done by daylight through a north window 


ID you ever hear some one 

say, in an effort to be funny, 

“I don’t care what color it 

is, just so it’s white’? Such 
a remark might make you laugh or 
groan, depending on your sense of hu- 
mor. But in the modern rainbow lab- 
oratory, where there are men whose 
highly trained eyes can detect over 300 
shades of white, and nearly as many 
kinds of blacks, the intended wisecrack 
might be taken a bit seriously. 

Such a rainbow laboratory stands at 
Deepwater Point, across the Delaware 
River from Wilmington, Del. It is the 
Technical Laboratory of the Organic 
Chemicals Department of E. I. du Pont de 
Nemours & Company. There a staff of 
highly trained scientists and_ technical 
workers spend their time developing new 
dyes, working out new applications for ex- 
isting dyes, and maintaining order among 
all the colors of the rainbow—and several 
thousand other colors and hues never 
found in any rainbow. 

These color scientists werk with high- 
ly specialized instruments—with spectro- 
photometers for measuring the wave length 
of light reflected or transmitted by a dye; 
with artificial weather machines which 
subject a dyed material, in a few hours, to 
as severe weathering as it normally would 
receive in months or years; with sensitive 
balances for weighing out exact quantities 
of dyes and test fabric or thread. But the 
most important job in the laboratory— 
the matching of colors to determine wheth- 
er they come up to standard—is done by 
an instrument whose color-sensitive char- 
acteristics were developed millions of years 
ago—the human eye. 

Science has been able to produce ma- 
chines that are as sensitive to color dif- 
ferences as the human eye, in that they 
measure the stimulus we know as color 
with equal delicacy. But these machines 
do not give their readings in terms of 
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HUMAN 
COLOR METERS 
AT WORK 
In the photograph 
below, skeins of 
textile yarn are be- 
ing dyed in pots in 
the experimental 
dyehouse of the Du 
Pont color labora- 
tory, to test dye- 
stuffs for their qual- 
ity and uniformity 


WALTER E.. BURTON 


physiological response which, after all, is 
the chief thing about color that interests 
you and other humans. 

A well-trained eye, according to Dr. R. 
E. Rose, director of the laboratory, can 
recognize something like 100,000 different 
hues and colors. If, to a batch of yellow 
dye, one twenty-thousandth as much red 
dye as yellow is added, such an eye can 
detect it! 


BUT your eyes could not respond to such 
fine degrees of color stimulation, simply 
because they have not had the proper 
training. Whenever Dr. Rose needs a new 
color standardizer, he goes out and gets 
an eighteen-year-old boy, who has just 
finished high school. He then proceeds to 
convert him into a man who is qualified to 
serve as a kind of referee in the game of 
imitating rainbows and making life more 
colorful for every one of us. 

The boy’s first step towards becoming 
an efficient color meter is to gaze at cards 
containing circular patterns made up of 
colored dots of various sizes. These dots 


The fadeometer, a piece of lab- 
oratory equipment which tests 
the tendency of a dye to fade 
when exposed to a strong light 


are arranged so that those 
of each color form a definite 
pattern. Thus, blue dots 
scattered through a maze of 
red dots might form the fig- 
ure 2; or green dots might 
form a winding path be- 
tween two X’s placed at op- 
posite sides of the pattern. 

If the boy’s eyes are normal, he will 
be able to see the various figures or other 
patterns, no matter what the colors are. 
But if he is partly color-blind, he will fail 
to see some of the figures. Thus the blue 
figure in a certain disk might be very plain 
to him, while the red figure in the same 
disk would be invisible against the gray 
background, indicating that his eyes lacked 
red sensitivity. If he is wholly color-blind, 
all colors will look gray to him. This set 
of test cards forms the widely used system 
of color-vision testing, devised by a Japa- 
nese scientist, Dr. S. Ishihara. 

Of course, a completely color-blind 
young man stands no chance of becoming 
a color expert, because he cannot tell one 
color from another. If he is weak in one 
color—if, for instance, he cannot distin- 
guish all shades of red—he still might be- 
come a useful color expert, but not as 
good as a person with normal vision. 

After the color-expert candidate passes 
the Ishihara test, he is turned loose for a 
time among an assortment of colors. Sam- 
ples of colored cloth, yarn, and other ma- 
terials are given to him. He is asked to 
look at them, study them, but for the pres- 
ent to do nothing more about them. This 
is to get him accustomed to seeing hun- 
dreds of different colors. Later, he is 
asked to identify certain colors and hues 
by name. 

As the training continues, the young 
man learns to recognize most of the colors 
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produced by Du Pont i This amounts tion. The chances 
to more than merely recognizing the dye are that his wife can 
itself, for a single solution may produce recognize colors that 
a different hue with each different ma- he does not see, sim- 
terial. He becomes familiar with dyes ply because she has 
used for coloring leather, wood, cloth, had more experience 
and scores of other materials. Then he’ in matching thread, 
has to learn to identify most of the colors picking out dress 
produced by competing dye manufacturers. goods, and _ other- 
In five or six years, the eyes of the ap- wise working with 
prentice may become so sensitive that he finer hues all her 
can work alone, comparing colors to de- life. In other words, 
termine whether they are up to standard. her eyes are better 
Before that time, he does more and more _ trained than his. 
standardizing, as his skill grows; but al- Suppose you visit 
ways there is an experienced color man to. one of these color 
check his results. experts while he is 
The skill it is possible to develop in the at work. You may 
normal human eye is amazing. The ordi- find him in a lab- 
nary man is able to distinguish several oratory where a doz- 
dozen colors and hues, all those necessary _en or so workers are 
for carrying on his daily work and recrea- engaged in cooking 






Queer Facts 
about COLOR 


There are sensitive scientific instru- 
ments for measuring color stimuli, but 
the human eye is the best testing de- 
vice for determining physiological re- 
sponse to color. 









If, to a batch of yellow dye, one 
twenty-thousandth as much red as yel- 
low is added, a trained color expert can 
detect it. 






Color-blindness is most common 
among white males, about six percent 
being insensitive to reds or greens or 
both, and two percent more, partly so. 







Women are rarely color-blind. 


skeins of rayon yard in dye baths, 
rinsing them, and otherwise treat- 
ing them to produce the color de- 
sired. Perhaps a manufacturer 
has ordered some black dye, and 
he wants it to match a standard 
he has for reference. It is neces- 
sary to test the lot of dye carefully 
before shipping it to the customer, 
to make sure that it will produce 
a color exactly like the standard 
or sample. 

And so a black dye test is being 
run. There, on a table in front of 
a north window, are a dozen skeins 
of black yarn— all of the same 
kind of black to your eyes. But 
the color expert, whose eyes have 
received years of training in recog- 
nizing colors, walks over to the 
table. He picks up several skeins, 

’ and holds them side by side in his 
hands. Rapidly he sorts them, 
placing them in several groups. 

Hn: black has too much red in 

” he tells you, as he lays a skein 
a the table. “Here are a couple 


Women generally are better judges of 
color than men, because they pay more 
attention to color. 







Every piece of paper sold today is 
dyed. Paper is made whiter by the ad- 
dition of dyes. 







Color experts can recognize more 
than 300 shades of white, and nearly as 
many different blacks. 







The most widely used dye is sulphur 
black. 






Repeal of prohibition created a de- 
mand for alcohol-proof red dyes. 










“Purple” is a word never heard in a 
modern color laboratory. The color ex- 
perts say “red-blue” or “red-violet” in- 
stead. 







The best dyes in the world are made 
in the United States. 






100, QOO Hues by Hye 















This machine makes up bows of ‘dyed yarn for use as 
samples to illustrate the various dyes manufactured 



































A spectrophotometer, an instrument 
used to measure the wave length of 
light reflected or transmitted bya dye 


on the dull side, and here are 
some that are too green.” 

And so he continues to com- 
pare and sort blacks that all 
look alike to you, until he finds 
a specimen that matches the 
color of the standard which the 
laboratory has for reference. 

Artificial light is not very 
popular in the color laboratory. 
All judging of color is done by 
daylight, preferably that com- 
ing through a north window. 
The color expert will work until 
the daylight becomes too dim to 
permit accurate results, before he will turn 
on the electric lamps. Special bulbs and 
filters producing light of daylight quality 
are employed when artificial illumination 
is necessary. 

There are three ways in which a color 
may vary from standard, and it is on this 
basis that the important job of color 
matching is carried out. First, the color 
may be stronger or weaker than the stand- 
ard. It may still be the same color in 
other respects, but may be present in too 
low or too high a concentration. Variation 
in strength of the dye solution may remedy 
this. Second, the hue may lie on one side 
or the other of the standard. That is, a 
certain red may be too yellow or too blue; 
or a certain yellow may be too green or too 
red. Third, the color may be too dull or 
too bright. Brightness of a color has noth- 
ing to do with its strength, although the 
untrained eye might have difficulty differ- 
entiating the two properties. 

If you hand a color expert a piece of 
dyed cloth and ask him if it is the same 
color as a sample he saw yesterday, he will 
hand it back (Continued on page 114) 
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Your Microscope Explains 


By Observing the Action of Developers and Films, 
You Can Learn How to Improve Your Own Work 
In Making Photomicrographs and Ordinary Pictures 


By MorTON C. WALLING 


In the photograph below, a drop of dilut- 
ed developer, on the underside of a cover 
glass, is being placed over a piece of 
exposed or light-struck film. In this man- 
ner you can watch the developing process 


as the 108-watt lamp described in a form- 
er article of this series (P. S. M., Sept. 
"34, p. 44), you can see very easily why 
photographers are likely to become gray- 
headed in hot weather or tropical climates. 
Focus the light beam until it forms a 
small, bright spot on the image plane. 
Then, placing on the slide a piece of film 
which is either developing or has been de- 
veloped and wet with water, watch what 
happens. . At 100 or so diameters, you will 
see the mass of silver grains suddenly start 
moving. They flow about, like sand grains 
in a swift stream, or like the insides of an 
amoeba. What is happening is simply this: 
The gelatin melts in the heat of the light 
beam, and starts flowing. The same thing 
happens in many a developing tank that 
is too warm, or in an enlarger when at- 
tempts are made to enlarge a wet negative. 

Sometimes, you will discover that some 
of the grains are moving, but that above 
them there is a layer remaining stationary. 
This indicates that you are looking at a 
double-coated film or plate, and that the 








gelatin of one layer has melted while that 


The image of a face on a miniature photographic 
of another remains intact. 


negative, magnified 130 diameters. It is made up 
of grains or clumps of finely divided metallic silver 


HETHER or not you are an 
amateur photographer, you can 
spend a fascinating evening in- 
vestigating the mysteries of 
photography with your microscope. As a 
by-product of such exploration, you will be- 
come more expert at making photomicro- 
graphs. Or, if you have not yet ventured in- 
to this exciting branch of microscopy, you 
will learn that it is not a difficult field, and 
that you need not spenda fortune for equip- 
ment in order to take pictures of the won- 
ders you see through your instrument. 

The light-sensitive part of a photo- 
graphic film consists of one or more thin 
layers of gelatin containing silver bromide. 
This light-sensitive salt is in the form of 
very small grains, distributed throughout 
the film. Obtain a piece of old, light-struck 
film—almost any drug store or photo- 
graphic dealer will have some out-dated 
film that he will give you—and examine it 
with your microscope. Even at 100 diam- 
eters you can see that the emulsion, as the 
gelatin-silver bromide mixture is called, 
has a grainy structure. To see the forms 
of individual grains distinctly requires 
1,000 or so diameters magnification; but 
you can distinguish the grains plainly at 
much lower powers. 

Cut a piece of film about the size of a 
cover glass, and lay it oa a clean glass 
slide, under the lens of your microscope. 
Place on it a drop of diluted photographic 
developer, add a cover glass, and watch 
while the developer reduces the grains 
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of light-struck silver bromide to spongy 
masses of metallic silver which, because of 
its finely divided state, is black. 

In watching this bit of microchemistry, 
you are witnessing one of the most im- 
portant processes of the modern world— 
the conversion of a chemical compound 
into one of its elements, in such a way that 
it forms a photographic image. If you 
could observe grains of silver bromide 
which had not been 
acted upon by light, 
you would find that the 
developer does not re- 
duce them to metallic 
silver. Further observa- 
tion would reveal that 
the extent of reduction 
depends on the amount 
of exposure to light. 

Because development 
begins immediately, ob- 
serve the action of the 
solution as soon as pos- 
sible after it touches 
the film. Time can be 
saved by putting a 
drop of developer on 
the cover glass, invert- 
ing the glass, and plac- 
ing it so that the hang- 
ing drop covers the 
film over an area with- 
in the field of view. 

With a concentrated- 
beam light source, such 


Mix an ounce of formaldehyde (the 
standard forty percent kind) in ten ounces 
of water, and put a piece of film in it for 
fifteen minutes. Now try to make the gela- 
tin flow in the heat of the lamp. You find 
it impossible, or at least difficult. Thus 
you have discovered another important 
photographic trick: harden the gelatin of 
your films or plates with formaldehyde, 
before development if you wish, and you 
will not be bothered much by hot weather, 
photographically speaking. 


By concentrating an intense beam of light on a piece of wet film, as 
shown above, you can observe the effect of heat on the gelatin coating 
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During the past few years, since minia- 
ture cameras have become so popular, a 
lot has been said about fine-grain develop- 
ment, fine-grain negatives, fine-grain en- 
largers, and even fine-grain prints. To the 
microscopist who ventures into photomi- 
crography, fineness of grain is just as im- 
portant as in miniature photography. In 
fact, the miniature camera and microscope 
frequently work together; and this team- 
ing-up is possible only because fine-grain 
negatives can be made. 

Procure several old negatives. Get, if 
possible, a negative developed in the well- 
known pyro developer, and another of the 
miniature-camera type, developed in a 
fine-grain solution. Also, obtain one de- 
veloped at a commercial finishing plant, 
and so on. 

Examine these bits of film with your 
microscope, using the highest power pos- 
sible without losing too 
much resolution or detail. 
You will find, upon com- 
paring the grain sizes, 
that there is a vast dif- 
ference. A negative de- 
veloped with pyro (pyro- 
gallic acid) has grains 
that are, relatively speak- 
ing, as big as oranges, 
when compared to the 
pea-size grains of the 


The left side of this photo- 
micrograph shows a negative 
developed by fine-grain meth- 
ods; the right half, by pyro 








HOW TOMAKEA 






The cardboard 
shutter is put to- 
gether as shown 
at right. Note 
slot for the shut- 
ter arm, in the 
cylindrical box 
of the camera 





Camera for Photomicrographs 










The focusing box, with 
ground-glass 
fixed on a microscope 


be 


The eyepiece of the 
microscope is passed 
through a hole in the 
lid of the camera at- 
tachment to mount it 















A piece of motion-picture film being 
inserted in the pill-box camera. The 
knife is needed to guide the curling 
film through the slots in loading 


The microscope is the most accurate means of detecting film 
faults, determining their cause, and studying the action of 
developers. Here the grain of a movie film is being checked 
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A piece of color film, 
magnified 120 diameters, 
reveals a latticework of 
colored’ lines ruled on 
the celluloid base, as in 
the picture at the left 


carefully developed min- 
iature negative. 

Such microscopic ex- 
amination of grain can 
be employed with ad- 
vantage in any darkroom, 
particularly where ex- 
treme enlargements are 
to be made. After all, 
the ultimate size of an 
enlargement is limited to 
a large degree by the size 
of the grains of silver in 
the negative. Checking 
the grain of a miniature 
negative or photomicro- 
graphic negative may reveal 
troubles other than those result- 
ing from the use of a certain 
developer. Overexposure, too 
high a temperature during de- 
velopment, improper drying— 
these are some of the other 
things that may cause exces- 
sively large grain. 

Incidentally, photographic ex- 
perts generally agree that the 
grainy nature of a negative is 
due to clumps of grains rather 
than to individual grains of sil- 
ver. If the clumping action 
could be prevented, grain would 
cease to be a source of worry. 

With this introduction to 
photography as the microscope 
sees it, you will find it fascinat- 
ing (Continued on page 106) 
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STEAK PLATTER STAYS HOT. This metal platter for 
serving meats is made of a special alloy that stays hot for a 
half hour after leaving the stove. It is put on a china platter 


ELECTRIC RANGE HAS 
A COAL HEATER. A kitch- 
en heater that burns coal, 
coke, or wood is built into 
the electric range at the left. 
It also serves to burn garbage 


“alli 


‘ays 


" MIRROR ON TIE RACK. A chrome mir- 

’ ror mounted on this tie rack adds to its 

NOVEL HEAT INDICATOR. The heat control = “ usefulness as well as to its attractive ap- 
on this electric iron is marked with the names ; < " pearance. The rack is made of metal, fin- 
of materials to be ironed at various temperatures ; ee ished in lacquer, and holds nine or more ties 


COMPACT DEODORIZER 


This small unit contains a 
powerful fan which drives air 
through a chemical prepara- 
tion to overcome odors pro- 
duced by cooking or smoking 


POCKET HOLDS SOAP 
IN DISH MOP 


FOR COCKTAIL FOODS Made of sponge rubber, 
the dish mop shown above 


Cocktail sausages and other a % and at the left is flexible 
delicacies, impaled on gayly : : > and conforms to the shape 
colored toothpicks, can be : _s of any dish. Flakes, chips, 
served attractively on this or thin slices of soap can 
sphere of shining chromium be placed in the pocket 
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STEWS WITHOUT WATER. With 
the novel accessory at the right, 
no pan of boiling water is needed 
for stewing vegetables and fruits. 
Electric heating coils are arranged 
to radiate a steady heat to the food 
inside the cooking jar and stew it 
in less than fifteen minutes 


PORTABLE CLOTHES DRYER. Clamped easily to a 
door, post, or drawer, this dryer has many uses at home 
or in traveling. The swivel arm has seven spring clips 
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NEW COFFEE MAKER 


This novel vapor-pres- 
sure coffee maker is 
loaded with coffee and 
placedinastew panwith 
water. As the water sim- 
mers, pressure inside the 
coffee maker expands 
the grains of coffee and 
extracts the beverage 


ELECTRIC 
ROASTER 


Thermostatic con- 
trol brings this 
electric roaster 
to the tempera- 
ture desired and 
keeps it there 
without watching. 
By the use of re- 
movable contain- 
ers, a meat and 
two vegetables 
can be cooked at 
the same time 


PUNCTURES CANS. For punch- 
ing several holes in a tin can, 
as is necessary in opening cer- 
tain kitchen cleansers and other 
products, this new kitchen tool 
proves very useful. The prongs 
are of different lengths, so that 
four or eight holes can be made 

















DECORATIVE 
SKEWERS 


These cerrosion- 
proof chromium 
skewers hold 
meat together 
while it is roast- 
ing and add an 
artistic touch on 
the dinner table 


NOVEL SUIT 
HANGER 


A swiveled trou- 
ser rack on this 
hanger makes it 
possible to hang 
the trousers up, 
or take them off, 
without disturb- 
ing the jacket 


49 





— PO 


a ea 
s - e . 


SOS 


pe tte aa ot eet pe 


CR 
— 


os 


Se eM RAED ie 


= 


ae 








LINE OF SIGHT 


a eee 











\/ SMALL TABS~ 
BRASS OR HOLD MIRROR 
TIN FRONT 

SIGHT 


Simple 
Leveling 
Device 


BUBBLE OF SPIRIT LEVEL 


BRASS OR 
TIN REAR 
SIGHT 


1S REFLECTED IN MIRROR 


BRASS OR TIN 
MIRROR HOLDER 


OUNT a small mirror and two metal sights on an 

ordinary bubble level as shown in the photograph 
and sketch. In sighting, move the level until the bubble, 
seen in the mirror, is in the center of its “level’’ position. 
Then look past the end sight to determine the point where 
the horizontal line of sight strikes. 





7°10" MIRRORS 
SET IN LEGS 
(PAINT LOWER 
EDGES BLACK) 


60° i 


HAND HOLE THROUGH 
CARDBOARD BACK 


Teo 


CARD- 
BOARD 


460") 
FLOOR PATTERN OF 
EQUILATERAL TRIANGLES 


SIN LEGS 
HOLD MIRRORS 


HUMAN hand, apparently detached from the body, moves mysteriously atop a three- 


legged table in this startling illusion. 


Mirrors set between the legs of the table reflect 


the images of the screen and floor to give the effect of empty space. The hand is passed 
through a hole in the back screen, and up through a hole in the table. 


Magic Bank Makes Deposits Disappear 


DEAE A LEE DOR DIES BELLIES STS MLE 


x 


SWS RSS NST Bas 


OU can mystify your friends with this 
trick bank. Let them inspect it and see 
that there are no secret compartments—only 
what appears to be a transparent partition 
of plate glass dividing it in the middle. This 
is really a pair of thin mirrors placed back 


to back and bound at the top with passe par- 
tout binding tape. Each mirror reflects half of 
the box and, no matter how you look at it, 
the partition seems to be transparent. Note 
how the pencil, in the photograph, disappears 
behind the glass. The cover is placed over 
one compartment and a coin is dropped 
through the slot. To the observer, the coin 
appears to vanish completely. 


Mirror Used as a Square 


To draw a line at right angles with the 
edge of a board, hold a mirror as shown. 
When the reflection coincides with the 
board itself, the mirror is square with it. 
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ety-Degree Mirror 


HE reflection in an 

ordinary plane mirror 

is reversed (the right and 

left sides interchanged) as 

shown in the photograph 

at the left, in which the 

familiar clock face has a 

strange appearance. The 

ninety-degree mirror il- 

lustrated in the picture 

above, made with two 

mirrors meeting at a right 

angle, shows things as 

they really are, like a 

photograph. This is be- 

cause the double reflec- 

tion makes a double re- 

versal, the second mirror 

correcting the effect of the first. In a ninety- 

degree mirror you actually see yourself as 

others see you. Another interesting property 

of this mirror is that you can see yourself 

in it from any direction within an angle of 

ninety degrees. A beam of light striking it 

perpendicular to the line where the mirrors 

join, is always reflected back upon itself. 

The mirror is not recommended for shaving, 

as all motions reflected in it are opposite 

to what they would be in an ordinary 

mirror. To demonstrate this, go through the 

motions of combing your hair in front of it 
The effect is bewildering. 
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| OBSERVE THE 
| FALCON’S 
| TERRIBLE HOOK 
| FOR KILLING 

| AND TEARING. 

















HERE’S A 
SPOONBILL'S 
BILL,FOR SIFTING 
SMALL CRUSTACEANS 
ANO WHAT-HAVE- YOu 
OUT OF THE MUD? 
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. * 
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THE SKIMMER'S strane BILL, 
WITH ITS UNDER MANDIBLE CON- 
PRESSED LIKE A KNIFE BLADE THAT 
FITS INTO THE UPPER, WHICH IS HINGED 
AT THE FOREHEAD —A VERITABLE Scissors 








Un-Natural History GUS MAGER 





THE PELICAN Totes AN ENORMOUS 
SACK, TO CARRY HOME THE FISH INY 


















- THE FREAK ARILL OF THE AVOCET 
SWISHES CURIOUSLY SIDEWAYS IN 
+ THE SHORE POOLS, FOR MINUTE FOOD. 























THE MALE RHINOCEROS HORNBILL DURING THE 
BREEDING SEASON, IMPRISONS THE FEMALE INA 
HOLE IN ATREE, USING HIS ASTONISHING REAK TO 


PLASTER UP THE ENTRANCE, ALL BUT A SLIT,;THROUGH 


WHICH HE FEEDS MAMMA AND THE KIDS FOOD 


| UNTIL THE YOUNGSTERS ARE NEARLY FULL-GROWN. : 


THE PUFFIN’S stRAvGE*OURANTE’ 
IS USED AS A SCOOP ANO FOR 4 
AIR~TRANSPORTING SMALL FRY>s 


LD Mother Nature surely handed 

out an astounding variety of freak 
tools to her creatures, with which to make 
their way in the world. Gaze on these 
few samples of unnatural-looking schnoz- 
zles of birds, for instance. Some of them 
are actual monstrosities. However, they 
serve their purpose, though the bizarre 
helmet of the rhinoceros hornbill (left) 
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certainly appears as useless as a glass eye 
at a keyhole—and ornithologists admit 
that its use is obscure. Note the resem- 
blance to recent styles in women’s hats. 
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Kasy Home Experiments 


Mok 


S H OW 


ECULES 


in Action 


FASCINATING world of. tiny 
things awaits investigation in 
your home laboratory. You will 
need no microscope to explore it; 

in fact, the subjects of your search will 
be beyond the power of microscopes to 
reveal. They are molecules—the smallest 
possible particles of a substance that re- 
tain its characteristic properties. 

Look at a drop of water. To your eye, 
it appears of uniform consistency. It seems 
inert. Yet scientists say that if your eyes 
could magnify it enough, you would find 
it to be an aggregation of countless in- 
dividual water molecules, scooting about 
helter-skelter in empty space like a swarm 
of disturbed bees. All substances—gases, 
liquids, solids—are so constituted; and the 
incessant gyration of their molecules ex- 
plains many everyday phenomena that 
otherwise would prove mystifying. 

How can you study such small things 
as molecules? Though you cannot see 
them, you can visualize their behavior by 
the effects that they produce. Remember- 
ing that they are constantly in motion will 
help you to understand what happens in 
the experiments that follow. 

Because of the wanderlust of their mole- 
cules, different liquids placed in contact 
with each other will mingle of their own 
accord. To demonstrate this, secure two 
wide glass tubes or cylinders. A pair of 
ordinary olive bottles, with the bottoms 
cut off, will do nicely. Mount the bottles 
side by side in a vertical position, and con- 
nect them at the bottom with glass L tubes, 


inserted through holes in corks 
and joined by a short length of 
rubber tubing. A screw clamp on 
the tubing will open or close the 
connection as desired. With the 
clamp closed, fill one of the cyl- 
inders with a strong solution of a 
colored chemical, such as copper 
sulphate or potassium dichrom- 
ate. Half fill the other cylinder 
with water alone. 

Open the screw clamp cau- 
tiously, allowing the heavy col- 
ored liquid to flow into the op- 
posite cylinder beneath the water 
that it displaces. The two layers 
are distinctly separated. You 
might imagine that the heavy so- 
lution would stay at the bottom, 
and the plain water, which is 
lighter, on top. Instead, you will 
observe, after leaving the appara- 
tus untouched for several days, 
that the two liquids are mixing. 
Ultimately, all the fluid will be 
of uniform color. Molecules 
have strayed from one liquid into the 
other, until the two are completely in- 
termingled. 

To demonstrate the phenomenon of 
wandering molecules in a simpler way, 
drop several crystals of a colored chemical 
into a tall, slim bottle or cylinder of water 
and place it where it will not be disturbed. 
The crystals on the bottom dissolve, and 
their restless molecules travel upward 
through the clear liquid, eventually dis- 








MOLECULES DIFFUSE LIQUIDS 


Different liquids placed in contact with 
each other, as in this set-up, will min- 
gle of their own accord because of the 
activity of their molecules. The vertical 
rack illustrated is handy in many ways 


DEMONSTRATING 
VAPOR PRESSURE : pp 
? Page Hi\ 
With this simple appara- | 
tus, you can show that the 
vapor of any liquid has 


a definite and character- 
istic pressure of its own 
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tributing themselves evenly throughout it 
and coloring it uniformly from the base to 
the top of the vessel. 

A dishful of ordinary water contains an 
almost infinite number of speeding, jostling 


molecules. Some collide with each other 
and rebound. Others strike the walls of 
the vessel and bounce back. Some break 
through the surface of the water, only to 
be drawn back by the attraction of their 
fellows. Others, skyrocketing out with 
more force, are borne away by air cur- 
rents and never return. It is the loss of 
these molecules that causes the water to 
diminish in volume. The water is said to 
evaporate. If the water is heated, the mole- 
cules move faster, and more molecules 
leave the water for good in a given time. 
Thus the volume of water decreases more 
quickly, especially if the water is heated 
to the boiling point. In any case the water 
will all leave the vessel eventually, but it 
will require a far longer time if it evapo- 
rates at room temperature than if it boils. 

Just what is the difference between evap- 
oration and boiling? In ordinary evapora- 
tion, water molecules escape into the air 
only from the surface of the liquid. When 
water boils, they escape both at the sur- 
face and also into bubbles within the liquid 
itself. It is the, greatly increased surface 
provided by these bubbles that accounts 
for the rapidity with which ‘boiling water 
turns to vapor. 

To complete the picture of a dishful cf 
water, it is necessary to realize that mole- 
cules flying off from a liquid create, in the 
aggregate, an outward pressure that is 
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By RAYMOND B. WAILES 











The mercury pressure gauge il- 
lustrated at the right will enable 
you to observe the vapor pres- 
sure of many substances. Above, 
it is registering the pressure of 
water vapor in the short arm. The 
mercury columns are balanced 


known as the vapor pressure 
of the liquid. With increasing 
temperature, the vapor pres- 
sure rises; and at the boiling 
point of a liquid it equals the 
pressure of the surrounding at- 
mosphere. This is important 
because it explains why bub- 
bles of vapor can form in 
water only at the boiling tem- 






















Tiny Particles of Matter, ‘Too Small to Be Seen 
Even Under the Microscope, Can Be Studied by 
The Experimenter Through Effects They Produce 


port the tube in a beaker of water at 
room temperature and it is ready to 
serve as a mercury pressure gauge. 
Within the closed’ end of the tube, 
molecules of water are in motion, con- 
stantly striking the end of the tube 
and the surface of the mercury. Pres- 
sure exerted upon the mercury by the 
bombardment of water molecules has 
no visible effect at the start of the 


experiment, however. 


External 


air 


pressure, acting through the open end 
of the tube, forces the mercury up in- 
to the closed end; and the vapor pres- 
sure of the water at room tempera- 
ture is insufficient to overcome this 


of . the 





perature. If the pressure in- 

side the bubbles did not equal 

that of the atmosphere, the bubbles would 
collapse. 

You can observe the vapor pressure of 
water and other substances with a simple 
piece of homemade apparatus. All you 
will need is a length of glass tubing about 
ten inches long, and half a teaspoonful or 
so of mercury. Bend the tube into the 
shape of the letter J and allow it to cool. 
Then close the end of the short limb by 
heating it red-hot, flattening the end with 
a pair of forceps, and drawing out this 
pinched portion to form a point. Reheat 
the closed, pointed end until it is soft and 
workable, and you will find it easy to give 
it a neat rounded shape of uniform thick- 
ness. 

Place enough clean mercury in the fin- 
ished tube to fill the closed limb complete- 
ly and to stand at a. considerably lower 
level in the other limb. Now add a drop 
or two of water and manipulate the tube 
so that the drops rise through the mercury 
into the closed extremity of the “J.” Sup- 
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pressure. 

Now start heating 
the water in the beak- 
er. For awhile, noth- 
ing appears to hap- 
pen. Nevertheless, the 
heat, transmitted 
through the glass walls 
of the tube to the 
drops of water irside, 
is speeding up 
motions of their mole- 
cules and raising the 
vapor pressure. Final- 
ly, a second or two 
after the water in the 
beaker is boiling, you 
will see a bubble of 
vapor form in the tube 
and push the mercury 
suddenly downward. 
At this point the water 
in the tube is still not 
quite at the boiling 
temperature, because 
in heat 
transmission. The ris- 
ing vapor pressure of 
the water, 


lag 


the 
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A CONVENIENT TEST-TUBE RACK 


This handy rack can be made in a few min- 
utes from galvanized screening. The upper 
section is of three-quarter-inch mesh, and 
the lower of half-inch mesh. The two sec- 
tions are joined by soldering or twisting 











has already become sufficient to overcome 
the opposing pressure (which is equal to 
that of the atmosphere, less a slight 
amount due to the original difference in 
level of the mercury columns). As soon 
as the water in the tube has had time to 
reach the temperature of the water boil- 
ing in the beaker—212 degrees F.—the 
mercury stops falling. It now stands at 
the same level in each tube, showing that 
the vapor pressure of water at the boil- 


ing temperature exactly equals the atmos- 


pheric pressure. 

If you remove the tube from the beak- 
er of boiling water, its contents cool and 
the action is reversed. The molecules of 
water slow down, the vapor pressure 
drops, and the mercury jumps upward in 
the closed end of the tube as the bubble 
of water vapor collapses. Another way to 
reverse the action, without cooling, is to 
raise the external pressure upon the con- 
tents of the tube, which you can do by 
attaching rubber tubing to the open end 
of the gauge, closing the free end of the 
tubing, and squeezing the rubber with 
your fingers. The water would then have 
to reach a higher temperature than before, 
in order for (Continued on page 119) 





Schilling’s apparatus, illustrated in the drawing at the left, is be- 
ing used above for making an observation on the specific gravity of 
illuminating gas. It times the escape of a measured quantity of air 
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Portable Radiophone 


The set arranged for use 
with the home power supply 


HREE dollars worth of parts, a 

few batteries, a pair of ear- 

phones, and a microphone are 

all you need to build the novel 
five-meter transceiver illustrated. Yet, it 
is a complete radiotelephone that can be 
operated in a moving vehicle as well as in 
the home station. 

Probably the first radio distress call 
ever sent from a moving bicycle was trans- 
mitted with this compact set. During 
tests, the author, operating the transceiver 
as he pedaled along a country road, no- 
ticed that the front tire on his bicycle had 
developed a leak. A hurried call on the 


radiotelephone to a brother experimenter 
back in town brought the necessary repair 
materials long before the tire was entirely 
flat. 

Of course, as with all five-meter trans- 
ceivers, the range of the circuit is limited 


ordinarily to a few miles. Operated in a 
moving automobile, with only 135 volts of 
“B” batteries and a short, “fish-pole” an- 
tenna, it put a good signal into a one-tube 
superregenerative receiver located two 
miles across town. When used at a fixed 
station, with a higher plate voltage and a 
good antenna, it gave a_ considerably 
greater range. 

However, what five-meter equipment 
lacks in power and range, it more than 
makes up for in simplicity, low cost, and 
noise-free operation. In the transceiver 
shown, for instance, a single type of ’76 
tube is used for both transmission and 
reception. With the panel switch (sw.) in 
one position, the set is a sensitive super- 
regenerative receiver; with the switch in 
the other position, the same circuit acts 
as a low-power radiophone transmitter. 

The circuit used is a very simple one, 


A COMPACT OUTFIT 


Side and top views of the 
circuit, showing how units 
are mounted. At extreme 
right, arrangement of panel 


~~ POWER=-CORD 
PLUG 


based on the split-coil Hartley hook-up. 
For reception, a large grid-leak resistor 
causes the tube to superregenerate. Throw- 
ing the switch for transmission reduces the 
grid-leak resistance and the tube acts as 
an ordinary oscillator. It also shorts out 
the headphones and opens the absorption- 
modulation circuit consisting of two turns 
of wire connected to a single-button 
microphone. Despite the simplicity of 
this form of modulation, it is capable 
of modulating the transceiver with sur- 
prisingly good quality and has proved 
much more effective than tlie grid 
modulation used in other simple trans- 
ceiver circuits. During reception, the 
modulation coil is, of course, shorted 
out by the switch to prevent the absorp- 
tion of the radio frequencies. 

In building the set, the five-prong socket 
for the type ’76 tube is mounted above 
the 314 by 334-inch composition subpanel 
on two stand-off insulators. The two grid 
leaks, the five-meter radio-frequency 
choke, and the .004-mfd. by-pass con- 
denser (C,) are also mounted above the 
subpanel. 

The variable condenser (C.), the coils, 
and the fixed condenser (C,) connected 
between the coils, are mounted on the 
underside of the subpanel. Each half of 
the split coil (L, and L,) consists of five 
turns of No. 14 wire wound to have a 
one-half-inch inside diameter. The coils 
are spaced out to be one half inch long 
and are placed to provide a_ half-inch 
space between them. The coils should be 
mounted directly on the .0001-mfd. fixed 
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condenser and the leads to the variable 
condenser should be as short as possible. 
Although the lengths of the other leads in 
the set are not critical, they should be 
reasonably short. 

The antenna coil (L,) and the modu- 
lation coil (L,) each consist of two turns 
of No. 16 enameled wire close wound to 
have a 34-inch inside diameter. They are 
fastened to the subpanel with machine 
screws and are mounted so that they are 
between the two coils (L, and L,) of the 
oscillator. The machine screws that hold 
the antenna coil should extend through 
the subpanel to serve as connections for 
the antenna, 

The 314 by 64-inch pressed-wood com- 
position panel is fastened with wood 
screws to the 314 by 4-inch wood base- 
board. On the panel are mounted the four 
binding posts for the microphone and 
headphones, the dropping resistor, and the 
switch. The dropping resistor, used to 
reduce the plate voltage during reception, 
may be omitted if the plate supply is less 
than two hundred volts. There is an in- 
sulating shaft between the control knob 
on the panel and the variable condenser. 
Twisted hook-up wire connects the micro- 
phone binding posts with the modulation 
coil. ’ 

Although the jack switch used in the 
transceiver was originally a triple-pole, 
single-throw unit constructed to close 
three circuits, it was modified so as to 
close two circuits and open one. In chang- 
ing the switch for use in the transceiver, 
the top metal leaf was bent up so that it 


costs only Vhree Dollars 


THIS SIMPLE FIVE-METER 
TRANSCEIVER CAN BE USED 
AT HOME OR IN YOUR CAR 


By 
Stanley 
Johnson 
a 


no longer made con- 
tact when the switch 
was turned. Then a 
piece of copper wire 
was soldered to the 
top leaf and bent 
down under the sec- 
ond leaf to make 
contact with the leaf 
only when the switch 
is in the “off” posi- 
tion. This portion of 
the switch shorts 
out the modulation 
coil during reception. 
A brief examination 
of the average switch 
will show how easily 
this change can be 
made. For simplicity, the three portions 
of the switch are indicated separately in 
the drawing, 

A four-wire cable, made from twisted 
lamp cord, serves as the power cord for 
the transceiver. At WOLBV, the author’s 
station, the cord is soldered to a four- 
prong tube base, which plugs into a short- 
wave receiver power supply. Up to three 
hundred volts have been used on the trans- 
ceiver. For portable operation, a storage 
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What You Need 
To Build This Transceiver 


C,—Fixed condenser, .0001 mfd. 
C,—Variable condenser, .000015 mfd. 
C,—Fixed condenser, .004 mfd. 
R,—Fixed resistor, 10,000 ohm, 1 watt. 
R,—Fixed resistor, 100,000 ohm, !> watt. 
R,—Fixed resistor, 30,000 ohm, I watt. 
M=<Microphone, single-button. 
RFC—Radio-frequency choke, five-meter. 


SW—Switch, three-pole, single-throw, altered. 


Miscellaneous: Wire for coils (see text,) wire for 
antenna, binding posts, knobs, earphones, bat- 
tcries, solder, type ‘76 tube, etc. 
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The author using the five-meter radiophone from his bicycle. The set, 
batteries, and fish-pole antenna are mounted in the package carrier 


battery in a car, four dry cells, or a string 
of flash-light batteries, can be used to light 
the 6.3-volt filament, while portable-size 
“B” batteries can provide the plate supply. 
For maximum portability, the flexible, rib- 
bon-type “B” battery recently described 
(P.S.M., Feb. ’35, p. 58) can be used for 
the plate supply. This type of battery 
can be folded into any shape or worn 
around the body in the manner of a 
cartridge belt. 

The set should be tested first with the 
switch (sw.) in the “receive” position. If 
the circuit is wired properly the character- 
istic superregenerative hiss will be audible 
in the phones. With the switch in the 
“send” position, a dial lamp soldered to a 
small turn of wire and held near the coils 
should light and talking into the micro- 
phone should vary the intensity of the 
bulb. The coupling (relative positions) 
of the coils should be adjusted for the best 
modulation and maximum output. 

Of the several varieties of antennas 
that can be used with the transceiver, the 
Marconi type is the simplest. One end of 
the antenna coil is connected to the cath- 
ode of the tube and the other end to a 
rigid copper wire or aluminum rod, forty 
one inches long as shown in the illustra- 
tions. With this type of antenna, no 
antenna tuning is necessary. 

Since this outfit consists of a transmit- 
ter as weil as a receiver, an amateur 
license is, of course, required to operate it. 
These licenses, as described in previous 
issues, are granted by the Federal Radio 
Commission after the applicant has passed 
an examination and code test. 
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Combination Slide Rule 
And Stroboscope 


COMBINATION stroboscope and 
A slide rule is a new aid for the radio 

experimenter. Placed on the turn- 
table of an electric phonograph and viewed 
with a sixty-cycle neon lamp, as shown, it 
can be used to check the turntable speed. 
Two rows of dots, when viewed under the 
flashing neon light, provide the stroboscopic 
effect; one row appearing to stand still 
at exactly 78.26 revolutions a minute, the 
speed for ordinary records; the other ap- 
pearing to be stationary at 33 1/3 revolu- 
tions per minute, the speed for special 
slow-speed records. A dial and indicator 


arm provide the slide-rule features. 


New Glass Tube Inclosed 
In Metal Cylinder 


NOTHER new 

type of tube 

recently has been 

placed on the mar- 

ket—the metal- 

glass tube. Al- 

though outwardly 

resembling the new 

all-metal tube, it 

is in reality a glass 

unit inclosed in a 

metal cylinder. As 

with the all-metal 

tube, the case 

(shown partially removed in the accom- 

panying photo) serves as a shield. Avail- 

able in all the various glass-tube types, 

these combination tubes are provided with 
the universal “octal” bases. 


ALUMINUM 
SOCKET HOLDER 


The socket holder 
(left), mounted be- 
hind a hole in the 
panel, permits the 
changing of plug-in 
coil from the front 


PLUG-IN CO 


Panel Mounting Makes Coil Changing Easy 


NY homemade receiver can now be 
fitted with the panel type of plug-in 

coil mounting used on more expensive 
commercial short-wave sets. A combina- 
tion socket holder and shielding can, shown 
at the left in the photograph above, is 
mounted behind a hole cut in the panel. 











PIEZO-ELECTRIC~ 
CRYSTAL 


Six New Accessories for Metal-Tube Sets 


HREE types of “octal,” eight-hole 

sockets, two varieties of tube bases, 
and a new combination grid-cap connector 
are now available for metal-tube receivers. 
Being double-ended, the combination grid- 
cap connector serves a dual purpose. One 
end, the larger, fits the regular glass tubes 


EIGHT-HOLE 
~~ «SOCKETS ~ 


COMBINATION —” 
GRID CONNECTOR 


while the other is designed for all-metal 
tubes, allowing substitution of either type 
tube in a receiver without replacing the 
grid-cap connectors. The unmounted eight- 
prong tube bases are particularly valuable 
in making tube adapters and coil forms. 


Accessories for metal- 
tube receivers. Drawing 
shows grid-cap connector 


SMALL END 
FOR METAL 


END FOR 
GLASS TUBES 


Salt-crystal slabs, 
as shown in cuta- 
way view, operate 
these earphones 


The plug-in coils, provided with handles, 
slip into this holder, fitting flush with the 
panel face. By placing the coils within easy 
reach, this arrangement eliminates much 
of the bother of coil changing. Because of 
the aluminum coil holder, the windings are 
shielded to eliminate body-capacity effects. 


Rochelle-Salt Crystals Used 
In Nonmagnetic Headphones 


N HEADPHONES of a new design a piezo-elec- 
tric unit consisting of Rochelle-salt crystals re- 
places the usual electromagnet. Vibrating in re- 
sponse to the electrical impulses from the output 
of the receiver, the crystals actuate a small cone 


in much the same way that they 
vibrate the cone of the piezo- 
electric loudspeakers already 
described (P. S. M., Oct. ’33, 
p. 57). Being nonmagnetic 
they can be used in airplanes 
and locations where the presence of 
an electromagnetic field might up- 
set the readings of compasses and 
delicate instruments. 


Tube Socket 
Mounts on 
Panel Face 


ITH the 

socket holder 

shown, tubes to be 

added to a com- 

pleted circuit can 

be mounted on the 

face of the panel. 

Finished in black crackle enamel, the 
bracket takes a socket of either the glass- 
tube or metal-tube type. A hole at the rear 
provides entrance for connecting wires. 
Though designed for front-panel mounting, 
it can be fastened to any vertical surface. 


POPULAR SCIENCE MONTHLY 












oT 
S 


older 


1 the 
; the 
jug-in 
front 


lles, 
the 
asy 
uch 
> of 
are 
cts. 





Question : 


How hot is lava as it emerges from the 
crater of a volcano?—H. T. Joliet, IIl. 


the Answer 


A.—THE temperature of liquid lava is very 
high. The uppermost layers in Kilauea Crater 
on Mauna Loa in Hawaii register about 1,000 
degrees C. 


Good Thing Air Is Free 


Q.—nHow much air do we breathe during the 
course of a day ?—H. A. B., Savannah, Ga. 

A.—A NORMAL adult, it is estimated, inhales 
and exhales from 400,000 to 650,000 cubic 
inches of air during twenty-four hours. 
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For More Radiator Heat 


Q.—pvoes the painting of radiators with 
gold or aluminum paint cause a loss of heat? 
—O. M. J., St. Louis, Mo. 

A.—aBouT twenty percent of the heat of 
radiators is lost, according to the Bureau of 
Standards, when they are painted with gold 
or aluminum paint. A light-colored house 
paint is recommended. 


Those Blue-Eyed Babies 


Q.—wauy is it that babies’ and animals’ 
eyes which are blue at birth frequently change 
to another color ?>—O. T. E., Cambridge, Mass. 

A.—NEWBORN babies or animals, with the 
exception of those which have very black 
eyes, have no pigment in the front of the iris. 
The apparent blue color of their eyes is prob- 
ably due to the suspension of exceedingly fine 
particles in the front of the iris. These particles 
absorb certain rays of light which, in combi- 
nation, we recognize as blue. The pigment of 
the iris, while present at birth, does not be- 
come fully distributed until sometime later. 


From Left to Right 


Q.—wuy are the majority of people right- 
handed ?—L. G., New York City. 

A.—most of us are right-handed because 
the nerve centers controlling the right arm are 
normally located in the left side of the brain, 
which is the more highly developed. The nerve 
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fibers from each half of the brain cross at the 
base of the brain to serve the opposite side of 
the body. In addition to controlling the mus- 
cular movements of the right side of the body, 
the left lobe of the brain also normally con- 
tains the nerve cells we use in reading and 
speaking. In the case of left-handed persons, 
this condition is reversed. 


A Pioneer Beacon for Ships 


A. L. K., PAWTUCKET, R. 1. The first light- 
house on American soil is believed to have 
been erected at Beaver Tail, R. I., in 1749. 


When Colors Are All Wet 


Q.—why is it that colors in cloth seem 
deeper and brighter when wet?—A. F. C., 
Erie, Pa. 

A.—coLors in wet cloth appear deeper in 
shade because particles of water between the 
threads of the fabric cause refraction of the 
light rays. 


Just an Old British Custom 


Q.—PLEASE explain in one of your next is- 
sues why a billion in the United Kingdom is 
a different number than that designated by a 
billion in the U. S. A. or France?—J. C., SS. 
Marila Petrinovic. 

A.—THE difference in designating the large 
numerals in the two systems is an arbitrary 
one. In the English system, the billion is a 
million millions, a trillion a million billions, 
and each higher denomination is a million 
times the preceding one. In France, other con- 
tinental countries, and the United States, how- 
ever, the billion is a thousand millions, and 
each higher denomination is a thousand times 
the preceding one. The milliard, chosen in 
England to designate a thousand millions, is 
equivalent to our billion. 
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It’s a Long Way Home 


Q.—bo FRESH-WATER eels migrate into the 
ocean during the breeding season?—I. T. C., 


Hagerstown, Md. 

A.—AMERICAN and European fresh-water 
eels migrate to the Sargasso Sea to mate and 
to die. Among the weed masses of this drift- 
ing sea, the young are hatched and grow until 
they reach the elver stage, at which time they 
travel back to the streams or rivers of the 
continent from which the parent eels came. 
These migrations entail in many cases journeys 
of thousands of miles. 


The Rigor of Death 


Q.—»voEs rigor mortis ever set in immediate- 
ly after death? Also, what is the usual inter- 
val after death before this condition exists >— 
T. C.,. Teise, Ckia. 

A.—RIGOR MoORTIS, stiffening of the muscles 
after death, may occur instantly in cases 
where death was preceded by great nervous 
tension or excitement, as with soldiers killed 
in battle, suicides, and drowned persons. Nor- 
mally, rigor mortis is present over the whole 
body in twelve to eighteen hours after death. 
This reaction disappears in about the same 
period of time. 
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Permanent Whitewash 


Q.—Is THERE any way in which whitewash 
can be prevented from rubbing off >—A. C. R., 
Rockford, IIl. 

A.—ALuM added to the whitewash before 
applying will prevent its rubbing off. A trial 
patch covered with the whitewash will enable 
you to tell if you have added enough alum for 
the type of surface to be covered. 


A Slow Transformation 


C. A. A., OAKLAND, CALIF. The average life 
of radium is estimated to be 2,500 years. In 
other words, it takes twenty-five years for one 
percent of a mass of radium to become trans- 
formed to elements of lesser atomic weights. 


Giant Walking Sticks 


Q.—wuat species is considered the giant 
among insects ?—B. A. B., San Antonio, Texas. 

A.—PROBABLY the largest insects are found 
among a species of “waJking sticks” which are 
native to the East Indies. The largest of these 
measure a foot in length and their bodies have 
a maximum breadth of two inches. They have 
a wing spread of about eight inches. 


To Clean'‘Gilded Frames 


Q.—wuat is the best method for cleaning 
gilded picture frames?—L. M. C., Newark, 
mJ. 


A.—For cleaning gilded woodwork, such as 
picture frames and moldings, a satisfactory 
medium is liquor potassae (potash solution) 
diluted with five volumes of water. Denatured 
alcohol (methylated spirit) is also suitable for 
this purpose. A soft brush or cloth can be used 
for applying either of these preparations. 


Mountains of Interference 


Q.—po you think the large deposits of iron 
ore in this vicinity have anything to do with 
our poor daytime radio reception ?—A. W. W., 
Negaunee, Mich. 

A.—BECAUSE of their shielding effect, moun- 
tains containing (Continued on page 124) 
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“Why aren’t modern cars fit- 
ted with built-in heating sys- 
tems?” the real-estate man 
asked. “Ask me something 
easy,” Gus growled in reply 














Don’t Drive a Rolling Ice Box 


” RE you afraid those sand- 
wiches will run away if 
you don’t eat ’em quick 
enough?” Gus Wilson, vet- 

eran auto mechanic of the Model Garage 
asked his partner, Joe Clark, as the lat- 
ter emptied his lunch kit at record-break- 
ing speed. 

“Have you forgotten that real-estate 
man is due here at twelve-thirty?” count- 
ered Joe, between mouthfuls. “Remember, 
you promised to give that house he’s try- 
ing tu sell me the once-over. The missus 
says she won’t even look at it till you say 
it’s built sound enough to be a good buy.” 

“Tt had slipped my mind,” Gus con- 
fessed. “Here he is now,” he added, as a 
shiny new sedan of the latest type stopped 
in front of the window of the little office 
of the Model Garage. 

A few minutes later, the two garage- 
men were sitting in the sedan while Hark- 
ins, the real-estate man, piloted it into a 
new residential development just outside 
the town. 

“There you are—the niftiest little place 
in this part of the state,” Harkins ex- 
claimed, as they pulled up in front of a 
neat-looking five-room bungalow. “Yes, 
sir, that’s a real, up-to-date home. An 
honest job all the way through—no jerry- 
built junk. Why, that house is just as 
modern as this car is, in every way!” 

‘“Humph!” Gus grunted. “I don’t think 
you really mean that, mister, because if 
you do, you're telling us that the house 
vou’re trying to sell my partner, here, 
hasn’t any heating plant!” 

“‘Well—er—no heating plant!” stuttered 
Harkins. “I never thought of it that way, 
but, by George, you’re right! The house 
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has aheating plant—anda mighty good one, 
as you'll see. Come to think of it, why 
aren't modern cars fitted with built-in 
heating systems, too?” 

“Ask me something easy,” growled Gus. 
They got out of the car and strolled around 
the house to get a view of the outside 
appearance. 

“Most bungalows have no cellars; this 
has one,” said Harkins as he led them in 
through a cellar door. 

Gus examined the heating plant with 
care. “One-pipe steam,” he observed. 
“Boiler looks plenty big enough and 
there’s an automatic thermostat control, 
too. Speaking of automobiles again,’’ Gus 
went on, “the first manufacturer to put 
out a car with a real, built-in heating sys- 
tem thermostatically controlled like this 
house-heating plant, will find, I’m think- 
ing, that he’s got a feature that will be a 
lot more popular than some of the gadgets 
they’ve played around with so far!” 

“Td fall for it quick,” Harkins agreed, 
as they started up the cellar stairs. “Sure 
would be fine to be able to drive without 
even a hat or overcoat in zero weather.” 

The subject of car heating didnot crop 
up again while they were inspecting the 
bungalow, but it was evident that Hark- 
ins was mulling over the idea. 

“I suppose,” he observed, as he drove 
Gus and Joe back to the garage, “that it 
would cost more to run a car that was 
heated as warm as your house in very cold 
weather. It would take a lot of heat.” 

“Tt shouldn’t add a penny to the cost,” 
said Gus, buttoning his overcoat up under 
his throat. “You’re throwing away, all 
the time you drive, enough heat to keep 
the air in the car at least seventy degrees 


—and with plenty of ventilation, too. 

“More than enough heat to keep a full- 
sized house radiator good and hot is go- 
ing out your exhaust pipe all the time and 
the air that flows through the engine- 
cooling system carries away enough heat 
to do the same job all by itself.” 

“Yes, I can see how that can be,” Hark- 
ins agreed. “All the energy of the gasoline 
that you don’t actually use in driving the 
car has to go somewhere and wasted heat 
is where it goes, I suppose. I’ve often 
thought of having a heater put in the car, 
but they give a lot of trouble, don’t they?” 

“Not if you get a good one and have it 
installed right,” Gus answered as they 
pulled up in front of the Model Garage. 
“Stop in a few minutes and get warmed 
up, while I show you some good ones— 
and-+bad ones!” 

Joe ducked into the office to phone his 
wife about the house while Gus led Hark- 
ins back to an old limousine in the rear of 
the garage. 

“Speaking of heater trouble,” said Gus 
as he pulled open the door and pointed to 
a brass affair on the floor, “here’s the kind 
of a heater you are sure to have trouble 
with—and mighty serious trouble—if any- 
thing really goes wrong. In this outfit 
there’s a special valve in the exhaust pipe 
of the car and when you move it to one 
position, a part of the hot exhaust gases 
flow through the piping in this brass gadg- 
et. If anything happens and the piping 
inside the car springs a leak, somebody is 
likely to get knocked out by carbon mon- 
oxide poisoning. 

“Then, there’s always a possible chance 
for a fire with this kind of an outfit, be- 
cause, if the (Continued on page 116) 
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PLANS FOR CONSTRUCTING 
A MAGNIFICENT MODEL OF THE 














Largest Clipper Ship Ever 
Built in the United States 





LIPPER ships are deservedly 
the favorites with model mak- 
ers. The clippers embody all 
the romance and adventure 

of the sea in the days when American ships 
were preéminent. 

We have described several miniature and 
simplified models of this type; now we 
give plans for a more elaborate and de- 
tailed model, the Great Republic. To de- 
velop this design, actual experience in sail- 
ing ships and years of study of the type 
and period have been necessary. Months 
of work have been put into the model 
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4 \ and as exact in detail as can be managed 
on the scale adopted. 

The Great Republic was built at East 
Boston in 1853 by Donald McKay to his 
own design and at his own risk. She was 
the largest merchant sailing ship ever con- 
structed in the United States and 
4 was designed to carry 6,000 tons. 






















\ Unfortunately, while loading in 
\ New York before starting on her 
\ \ fe first voyage, she burnt almost to 
~% the water line. When rebuilt, she 


\ was cut down one deck and her 
\ sail plan was reduced. 

There have been very 
few larger wooden sail- 
ing vessels ever built, 
and she was the crown- 
ing achievement of 
America’s most famous 
shipbuilder. For this 
reason we have pre- 
ferred to make the 
model of her as origi- 
nally conceived and 
built. In case any 
readers have pictures of the Great 
Republic that differ from this model, 
it should be noted that ail pictures of 
her we have seen show her as rebuilt, 
with the exception of a woodcut of 
her launching and two when on fire. 


. The Great Republic had a register 
By Capt. -. Armitage MM Cann tonnage of 4,555. Her dimensions were: 


DECEMBER, 1935 Send a stamped envelope for information on starting a home workshop club. 59 








Here is the finest 
model of a clipper 
ship we have ever 
offered our readers— 
the Great Republic. 
The hull is 31% in. 
long, the over-all 
length is 42 in., and 
the height is 23% in. 
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length 335, beam 53, depth 38 ft. As we 
are working to the scale of 3/32 in. equals 
1 ft. of the original, this gives us a hull 
31 13/32 by 4 31/32 by 3 9/16 in. She 
had a 20-in. dead rise. The keel was 16 by 
32 in. and forward for 60 ft. gradually 
rose in an arc of a circle. There were four 
decks with 7 ft. between the upper and 8 
ft. between the others. The upper deck 
was a flush or spar deck with no poop or 
forecastle. The figurehead was an eagle’s 
head, and there was a spread-eagle hold- 
ing the American shield on the stern. 

To make the hull on the lift or layer 
plan, get five pieces of 1-in. white pine or 
sugar pine dressed to 13/16 by 5 by 31% 
in., and one piece for the lowest lift of 
'4-in. pine dressed to 7/16 by 4% by 
28% in. These are the usual thicknesses 
of wood as supplied by lumber yards; if 
not obtainable, the wood can be dressed 
to the correct thickness or the plan can 
be altered to suit the wood by redrawing 
the horizontal lines on the body plan and 
altering the half-breadth plan from these 
new pesitions. In either case you will 
need full-size layouts or blueprints. 

With tracing paper and carbon tissue, 
transfer the half-breadth lines a to f, the 
midship lis», and some of the construc- 
tions line » XXII to the boards and 
cut them to shape. Extend the midship 
and construction lines over the edges. 

Pieces B, C, D, and E had best have 
the inside waste wood cut out with a jig 
saw to within about 5/16 in. of the size 
of the lift next below each. A bridge of 
wood should be left near the middle of 
each to prevent its spreading when clamped 
for gluing. Glue these together so that the 
construction lines coincide. 

The half-breadth lines shown are not 
strictly water lines, but are the greatest 
width required for each piece in the fin- 
ished model. 

Trace the lines of the body plan onto 
pieces of stiff cardboard, marking also the 
positions of line d and the center of the 
keel. Cut these out and recheck them for 
shape by laying them on the body plan. 
I find it a good plan to cut the templates 
straight up from their widest point, later 
cutting the tumble home on the model to 
the deck measurement. 

From line e, mark at each station the 
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height of the deck at 
the center and at the 
sides. Use a flexible 
straightedge to draw 
smooth curves through the marks (better 
get some one to help hold the straightedge). 

Fasten the hull down on the bench with 
a clamp at one edge, or by other means, 
and shave down to the deck line at the 
center. Make a template with a curve of 
4 in. to the foot and shave the sides of 
the deck until it fits, thus leaving a crown 
or camber. In cutting any part, always 
allow something for sandpapering. 

To hold the hull for the next process, a 
stout wooden bar can be screwed to the 
deck, the screw holes being where a hatch 
or house will later cover them. This bar 
should have octagonal ends, which may be 
held at any angle in two vises, one at each 
end of the bar. 

Make templai: 3 of the end profiles and 





cut the ends to shape. Mark the 
width of the stem, sternpost, and 
keel on the ends and bottom. 
Shave the sides down until the 
templates fit at their respective 
stations when held at right an- 
gles to the hull, with the midship 
and d marks in position. Grad- 
ually bring the hull down to 
shape all along, so that there 
are no bumps or hollows. Re- 
check the deck level after the 
tumble home is cut. 

These processes may be re- 
versed, but I have found that on 
a large model it is handier to cut 
down to the deck first. 

Hints for the novice on this 
work have frequently been giv- 





A simply made wooden jig for bend- €n in the past and reprinted in 
ing steamed strips to shape is shown hook form, together with lists 
at left. Above: Gilding the eagle of suitable tools and suggestions 


in regard to materials, methods 
of painting, and similar topics. Since the 
information is readily available, it will 
not be repeated. 

The stem goes on now, the shape and 
thickness shown. I cut mine at the top 
to include the figurehead, with the grain 
there lengthwise and a bit thicker than 
the rest, and carved the eagle’s head right 
on it, but this can be carved separately 
and glued on. The stem comes almost to 
an edge in front. Cut a gammoning slot 
in it. 

Glue and nail on the keel, to extend 
under the stem, where it is nailed. Where 
it rises at the bow from line VI it might 
be steamed, but I cut it to shape. Then 
the sternpost is fitted. 

At this point a temporary cradle should 
be made, which may be just two embracing 
uprights, lined with felt and nailed to a 
board. 

There are (Continued on page 95) 





The shaped hull with one side sheathed with brass. In the foreground are strips for fin- 
ishing the other side. The plate divisions are indented with a small clock sprocket wheel 





For information about our blueprints, turn to page 78. 
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TEN EASILY MADE 


Games... loys... Novelties 
for CHRISTMAS 


By 
DONALD W. CLARK 


OUR home workshop can help 

Santa Claus out a lot when it 

comes to making games, toys, and 

small novelties. The accompany- 
ing drawings offer ten suggestions, and 
you can use almost any of them as a start- 
ing point for additional designs of your 
own. 

In the high flyers game, each player 
spins the disk once in turn and scores the 
number to which the wing tip of his plane 
points. If the tip points to the blue sky 
between the numbered circles, one addi- 
tional spin is allowed. Score is kept, and 
the player whose plane reaches 5,000 or 
10,000 ft. first is the winner. The game 
can be. speeded up, if desired, by count- 
ing the numbers to which all three planes 
point after each spin. 

Any number may play the rollio game. 
The player puts the block on the tail of 
the arrow with the beveled side up and 
gives it a slight push with one finger. If 
the block stops on a line, an extra play is 
allowed, but if it again stops on a line, no 
score is made. 

The toy airplane is lifted bodily by the 
wire loop and held until the base spins 
all the way down. It is then set on the 
table, and the plane will start by itself 
and revolve’a (Continued on page 74) 


AEROCAR TRAVELS BETWEEN CHAIRS 
This miniature aerocar is whittled from wood 
and suspended from a line running between two 
kitchen chairs or any other convenient supports 
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ROLLIO GAME KEEPS ONE GUESSING 
What makes the game shown below interesting 
to players and spectators alike is the way the 
odd-shaped rolling block flops down the board 




























PLANES RACE FOR 
ALTITUDE ON 
GAME BOARD 


The knob is spun 
as shown in the il- 
lustration at the 
right, and the cen- 
tral disk comes to 
rest with the air- 
plane wings point- 
ing to numbers as 
in the drawing below 





Spy Airplane 
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WHIRLING TOYS MOUNTED ON WIRE 
Small cardboard airplanes and a large variety 
of other toy figures, such as a whirling clown, 
may be mounted on twisted wire so that they re- 
volve in a realistic manner. The action is sim- 
ilar to that of the familiar spiral screw driver 












TINY DIVER PATROLS FISH BOWL 
Used either as an ornament in a fish bowl or 
aquarium or as a toy, this miniature diver is 
made mainly of wood. It is painted light gray 
and dipped when dry in waterproof spar varnish 
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“FRONT VIEW. SIDE VIEW. 
(HELMET CAN BE MADE 
SEPARATELY) 
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BENDWikRE |FEETCUT .s 
OVER EDGE 'FROM 
TOP VIEW (HELMET OFF) 4 OFBOWL LEAD BLOCKS 


CURIOUS PUZZLE MADE WITH PEGS 
The push-peg puzzle shown below requires eight 
pegs of various lengths. The four pegs having 
black ends are first pushed in as far as they 
will go, then the others are inserted opposite 
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Save time by using our construction kits, listed on page 8. 
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Two costly looking designs 






that any one can duplicate 






by using ordinary sheets 






and cylinders of cast resin 







By 
ALBERT Q. 
MAISEL 









This desk lamp throws its light downward through an opening cut in 
the tubular housing, and the whole translucent tube glows beautifully 


HILE the new cast-resin plas- these squares), and the 

tic materials are best known _ third should be just be- 

for their use in making jewelry side the socket, for 

and similar small objects (P. drawing through the wiring. A 
S. M., Nov. ’35, p. 59), they have another motor-driven drill press or a 
field of application that lends itself un- breast drill may be used. In 
usually well to the purposes of the home _ either case, keep pressure and 
workshop. This is the field of lighting speed low to avoid overheat- 
fixtures, where the unexcelled high finish, ing or cracking the material. 
the beautiful colors, and the rare translu- Anchor (Continued on page 99) 
cent qualities of cast resins combine to 
make possible effects that could not other- 
wise be obtained. 

Only two standard types of casting are 
called for in making either the table lamp 
or the desk lamp shown: First, cylinder 
castings 31% in. in diameter and 8% in. 
in length; second, %4-in. thick sheet ma- 
terial, which is available in various sizes 
up to 6 by 16 in. 

For the table lamp illustrated in the 
lower right-hand corner of this page the 
following pieces are cut out of sheet ma- 
terial: one 4-in. square, one 434-in. square, 
and four 2'4-in. squares. These can be 
cut either with a hack saw or on a band 
saw. 

In assembling these sections to form 
the base, it will be necessary to drill a 
number of holes, the position of which will 
depend on the type of socket used. Any 
socket similar to those shown will serve 
provided it is small enough to fit inside 
the tubular casting. Three holes should 
be drilled through both of the larger square 
sections. Two of these should correspond 
to the holes in the socket (which, of 
course, centers right above the center of 





Parts of 
desk lamp 










































Table lamp with one bulb, preferably 15 watts, 
within tne hollow column, and a large bulb above 
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Here’s a room after a boy’s own heart. 
It is furnished entirely with homemade 
pieces in marine style, all relatively 
easy to construct and quite inexpensive 












































URNITURE of marine design is 

not only unusually practical for a 

boy’s room, but much simpler to 

construct than the appearance of 
the finished pieces would lead one to imag- 
ine. Finished in a driftwood effect and 
with deep-sea decorations in bright colors, 
this bedroom set will please any young 
man, especially if he is allowed to help his 
father build it. 

The double-decker bed, Fig. 6, is ar- 
ranged so that the top bunk can be lifted 
off and used elsewhere. There is ample 
room between the berths for dressing, and 
a portable ladder gives easy access to the 
upper berth. A sliding guard is also pro- 
vided to prevent small or restless sleepers 
from “falling overboard.” The guard sim- 
ply straddles the side rail, and can be lifted 
off when not needed. 

Construction details are given in Fig. 7. 
The corner posts are all square—3'4 by 
314-in. pine, redwood, or what you select. 
The ends form assembled units, consisting 
of head- or footboard and end rail mor- 
tised into the posts and secured with case- 
in glue. These ends can then be attached 
to the side rails by means of bed hooks, 
which slip into slots in the bedposts. The 
bed hooks are standard and can be pur- 
chased at any large hardware store. Neat- 
ly fitted joints are desirable where the side 
rail abuts upon the post. A hardwood slat 
rail is screwed to the side rail as shown. 
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A PICTURESQUE 
BUT PRACTICAL 


OY’S LOOM 























Furnished Like a Ship’s Fo’c’stle 


By HI SIBLEY 


All dimensions given are net. Bear 
in mind that if you ask at the lum- 
ber mill for a 2 by 5-in. or a 34 by 
12-in. board, surfaced (finished), 
you will get something considerably 
smaller, so be sure to specify net di- 
mensions when ordering material, if 
it is surfaced. 

A comfortable “skipper’s chair” 
is shown in Figs. 1 and 2. The sides 
are upright boards cleated together 
as shown, and with V-grooves at the 
joints on the outside. Bore 5-in. 
holes for the rope, and weave the 
ropes as indicated. The ends are 
knotted and about 8 in. of the 
strands unraveled. 

Port lights (Fig. 8) set into the 
wall at the heads of the beds are 
excellent for reading. These will 
require breaking away some of the 
plaster and blocking in between 
studs, then patching the edges to 
conform to the port-light frame. 
Frames of this kind may be ob- 
tained from a marine hardware sup- 
ply house in convenient sizes. 

Ring buoys with the name of 
some favorite ship form an interest- 
ing feature of the room. They can 
be made of white duck as illus- 
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Skippers Chair 
i“ Fig. 7 





The armchair is wide and low, and the network of 
rope, when covered with cushions, makes an invit- 
ing and comfortable seat for long winter evenings 
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trated in Fig. 9, painted white, with the 
name in black and the line’s flag in color. 
Clothes hooks in the form of anchors can 
be sawed from plywood and painted a 
slate gray. 

The pilot-wheel dresser (Figs. 3 and 4) 
makes an immediate hit. In Fig. 5 are giv- 
en assembly details of the pilot wheel. It 
is built up of twelve curved pieces, doweled 
and glued together, with seven ‘turned 
handles set in the rim. After the frame is 
glued up, screw it to the bench so that 





Reading Light 








TWO CANVAS RINGS SEWN 
TOGETHER AND FILLED 




















ORIGINAL WITH SAWDUST 
STUDS 
SAW FROM 
FROSTED GLASS V2" PLYWOOD 
. FOR CLOTHES 
Brass Porthole Rim HOOKS 
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Three novel suggestions—a porthole type 
reading light, ring buoy, and clothes hook 
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How the framework of the dresser is put to- 
gether, and method of constructing drawers 


what I call a “sanding compass,” made as 
shown, can be used for truing up the rim. 
Use coarse sandpaper at first, then finer 
grades, shimming with pasteboard under 
the sandpaper. The inside also can be 
trued in the same manner. If a shaper is 
available, give the rim a molding. 

Spring hinges keep closed the tilting 
panel to the laundry compartment of the 
dresser. It is opened by a piece of strap 
iron bent to form a pedal. Holes should be 
bored in the back panel of this compart- 
ment for ventilation. 

Appropriate designs for the panels 
should be painted in bright colors. The 
wood should first be finished in a drift- 
wood stain and antiqued with an applica- 
tion of rottenstone, or painted to harmon- 
ize with the wall and woodwork finish. 
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With the edge of the wood 
rasp, widen this saw cut into 
a V-notch. Use the round side 





ERE is a slant-top, gate-leg desk that 
is not only unusually attractive in it- 
self, but also offers the amateur 

woodworker practice in a variety 


of interesting tool processes, in- ' 
cluding spiral turning. Not that i 5 


you need much equipment to make 
it. The original model was built 
entirely by hand, but if you own 
power tools, you can use them to 
advantage. A lathe is useful, of 
course, for rough turning the legs 
to a cylindrical shape, although 
even this work can be done with 
plane, rasp, file, and sandpaper. 
The spirals themselves have to be 
made by hand, and the tools re- 
quired are only a wood rasp of 
half-round shape, a large bastard- 
cut flat file, and plenty of sand- 
paper. 

The desk was designed to match 
a handmade, spiral-turned chair 
I built years ago (described in P. 
S. M., July ’24, p. 73). It is fitted 
with gate legs in front; these sup- 
port a large desk board. Well-seasoned 
walnut is the best wood for a desk of this 
style. I used wood from a discarded wal- 
nut folding bed. 

The legs were made from pieces that 
dressed 134 in. square (Fig. 1). They 
may be turned in one piece or made in sec- 
tions, as preferred. If the legs are turned 
in sections as in Fig. 1, the bearings can 
be made without splitting the ends of the 
stretchers. If they are turned full length, 
the stretcher bearings must be split as at 4, 
Fig. 4+, then glued together around the 
bearing surface. 

Before shaping the spirals, place each 
leg in a lathe and turn to 134 in. in diam- 
eter all portions of the leg that are to be 
spiral or round. Turn a 3¢-in. bead near 
the top and two near the bottom as shown. 
Turn the foot of each leg, and turn to 34 
in. in diameter all dowel parts. Bore holes 
for these in the shorter sections of the 
legs if you make the legs in sections. 

Wrap a 1%-in. wide strip of paper spi- 
rally around each portion to be made into a 
spiral, leaving enough space between the 
edges of the strip to mark the spiral with 
a pencil. Then saw a 1%4-in. deep groove 
throughout the length of the spiral mark. 


of the rasp to work this 
notch into a rounded spiral depression. 
This forms the inside curve of the spiral 
turning. With the flat side of the rasp, 





After the spirals have been marked on the turned legs, they are 
cut in with a saw and widened to the right shape with rasp and file 
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Walnut Desk 


By Rufus E. Deering 




































turn off the shoulders to form the out- 
side curve of the spiral. You need not 
be too particular as the sandpapering will 
remove all inequalities. 

To bring the curve to true proportions, 
use ¥%4-in. wide strips of sandpaper as 
shown in one of the photos. I find the 
best sandpaper for this is the 
tough-backed paper used in sand- 
ing belts. Start with a coarse 
grade, but finish with a finer 
grade. Then use a fine grade of 
sandpaper in the palm of the 
hand while turning the spiral in 
the palm with your other hand. 

Figure 3 shows the general 
method of assembling the legs 
and desk frame. The front and 
end members are 4 in. wide, and 
the back member is 434 in. These 
may be plain or molded on the 
shaper or with combination plane 
or gouges, as shown in the cross 
section a. The cross members 
are fitted to the legs with 3¢-in. 
dowels, two in each end. The 
front cross member does not 
extend (Continued on page 83) 
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AR; . LEGS AND FRAME 


How the six legs are 
made, patterns for the 
front and end rails, a 
sketch showing the gen- 
eral assembly of legs 





BACK FRONT CENTER (= 


\cUT BEARING ON THIS LINE TO PLACE ON 


and frame, and a detail 


Fig.1 Detail of Legs (MAKE 2OF EACH) LEG, IF LEGS ARE TURNED FULL LENGTH of the gate-leg stops 
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It’s great fun to give a circus at home with these 


eC Animal “Puppets 


By 


Florence Fetherston Drake 


ITH a clown and a comical 

animal or two,a whole puppet 

show may be staged. Animals 

always delight audiences, and, 
if made frankly humorous, they require 
less skill to operate than any other type 
of marionette. 

How to make a clown was told in a 
previous issue (P. S. M., Sept. ’35, p. 58), 
and here are performing seals, a lion, an 
elephant, a dachshund, and other amus- 
ing beasts, all made from discarded inner 
tubes. In some cases the joints are formed 
with arrowhead cut-outs and slits, in others 
by stitches or wire. Spools or hollow 
cylinders of proper size are used in heads 
and bodies, and through these the strings 
are drawn. Where stuffing is necessary, 
cotton, excelsior, or crushed tissue paper 
may be used. The parts of the bodies 
can be sewed (overseamed) together, 
using large stitches so as not to tear the 
rubber, or they may be held with thongs 
cut from tubing and drawn through holes 
about % in. from the edge and 34 in. 
apart, made with a paper punch of the 
type used by conductors. 

The materials required are as follows: 
Discarded inner tubes (the rough side is 
used outward in most cases), old bathing 
caps, colored rubber balls, old hot-water 
bottles, and any other available scraps of 
rubber; bits of fur and feathers; spools; 
cigar boxes from which to make con- 
trollers; carpet thread for stringing pup- 
pets; material for stuffing, such as cotton 









Dachshund made from inner-tube rubber. The 
visible part of the body is one piece, but there 
is also a bottom piece, stitched on. Spools 
are inserted crosswise between the legs, front 
and back. A standard animal controller is used 
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wadding, excelsior,and 
crushed tissue paper; 
buttons, beads, and 
spangles for eyes and 
harness ornaments; 
rubber pencil ends in 
various colors from 
which to cut rings for 
eyes; lead shot, sheet 
lead, or sand to weight 
parts; nails, brads, 
and small screw eyes. 

Few tools are 
needed. A drill, scis- 
sors, ruler, knife, 
punch, hammer, cop- 
ing saw, and large 
needle are sufficient. 

Performing seals 
are the simplest to 
make, as they require 
only four main pieces 
each, as shown in the 
drawings: Cut slits in 
the body for the fins. 
Attach eyes, which 
may be either beads 
or rings; then sew 
the body along the 
back except for about 
1 in. of the head and 
2 in. at the tail. Sew 
the underside for a 
similar distance, from 
head to tail, after 
pushing the padding 


Performing seals that 
toss the ball from one 
to another in an amus- 
ingly realistic manner. 
All the puppeteer has 
to do is to manipulate 
the right-hand stick. 







































A wooden frog 17 in. 
long. The joints are 
hinged with wire. The 
lower part of the mouth 
is a continuation of the 
body, but the head is 
pivoted so that it opens 


| | Right: The patterns 





{ 
| 
} 
Sew all arou 4 
leaving mouth 
and tail open | __ 


material in through this opening. It is 
advisable to weight the tail with a piece of 
sheet lead, which may be held in place by 
sewing through the tail to form a pocket. 

The control to which the strings are 
tied is a dowel stick about 10 in. long. 
The second control is 12 in. long, and to 
this is tied the two strings which pass 
through the hole in the wooden ball. The 
end of one of these strings is sewed to 
the nose of one seal; the second, to the 
nose of the other seal. By tipping this 
stick, which should be held in the right 
hand, the ball will bounce up and down 
from one nose to the other in the most 
surprising way. 

It is advisable to wax all threads. Not 
only does it make them stronger, but also 
less likely to (Continued on page 92) 
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Mere 


Marthe ' 


A QUAINT OLD PEASANT WOMAN 


S A MANTEL companion to Skipper 
Sam’l, whom you learned how to 


whittle in a previous issue (P.S.M., 
July °35, p. 63), here is Mére Marthe, 
sweet old Swiss peasant lady on her way 
to church. She is authentic, too, for Swiss 
peasants first carved the figure. 

You'll require a bit of straight-grained 
soft wood (white pine or basswood) 2% 
by 2% by 5% in. The 1-in. greater thick- 
ness required than for the Skipper is a re- 
sult of her billowing skirt and aged stoop. 
Lay out '4-in. squares on the front and 
left side of the block just as you did in 
cutting the blank for the Skipper, but this 
time sketch in the outline of the blank as 
shown by the views at left of Fig. 1. 

Saw in first on all the horizontal lines, 
then the lines at the back and sides of her 
head. Next saw part way on all remaining 
lines from the side, then from the front, 
with the exception of the lines for the 
feet, which can be cut all the way in, 
(Don’t cut too far on the other lines, or 
you'll lose your laid-out guide lines.) 
Marthe’s left side can now be cut free 
entirely, and after this the other lines can 
be sawed in their full lengths, but remem- 
ber to cut the back lines out first. 

On the blank, which will now look like 
Fig. 2, sketch the old lady’s face, her ker- 
chief, and the outlines of her arms and 
apron. Templates drawn from Fig. 1 will 
help in marking the position of the arms 
and hands exactly. Next begin to round 
up the head and skirt as in the photograph 
of the partly finished block, and keep in 
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This figure was 
made with a small 
saw and a sharp 
pocketknife by a 
method that re- 
moves. most of 
the difficulties 


By E. J. TANGERMAN 


mind the dangling right arm and handker- 
chief in the hand. The feet can be fimished 
next, as shown in Fig. 3. Study that ske.ch 
carefully before you begin to cut away 
wood; notice that both feet turn slightly 
outward and that the right foot is ad- 
vanced to aid the figure to stand solidly. 

From there on, it’s all a matter of 
finishing details, just as with the Skipper. 
Delicate parts such as the hands, face, 
prayer book, and kerchief knot should be 
finished last. Groove the skirt into folds, 
outline the apron and the handkerchief, 
cut in grooves as shown in Figs. 1 and 4 
to simulate the folds of cloth at the neck, 
elbows, kerchief, and handkerchief, and 
the old lady is complete. If you want to 
avoid cutting and shaping eyeballs, simply 
leave a depression under the eyebrow and 
paint in an eye like that in Fig. 5. Make 
a black arc and a spot for the pupil, and 
outline the pupil with white for the iris. 

Use soft colors in painting this old lady 
—garish or bright colors will ruin her ap- 
pearance and make her look like a cheap 
toy. Oil paints are best for this piece. In 
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The two views at left show the blank (see also Fig. 2); those at right, the finished figure 


















mixing the paint, add a little—a very little 
—of the complementary color. In other 
words, to the yellow for her blouse and 
skirt add a tiny touch of purple (red and 
blue); to the blue for her apron add a 
touch of orange (red and yellow); and to 
the red of her handkerchief and kerchief 
add a touch of green (yellow and blue). 
Outline her handkerchief in white, and 
put narrow, dull, vertical stripes of red 
and white alternating about 14-in. apart 
on her apron. Her hair is white, her hands 
and face a dull flesh color, eyes black out- 
lined in white, her mouth red. A touch of 


Starting to whittle the 
blank after iit has been 
sawed as shown in the 
small sketch at the right 


knife or paintbrush 
will vary her expres- 
sion as you wish. 
Her shoes and pray- 
er book are black, 
the latter with a gold 
cross and gold edges. 

Meére Marthe may be made twice her 
indicated size by using 14-in. squares, or 
half her size with '%-in. squares. 
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NEW METALLIZED PAPER 
AIDS MODEL MAKERS 


A NEw and useful material for model 
makers is the aluminum-faced insulating 
paper now obtainable at many builders’ 
supply houses. Neat name plates for 
models can be typewritten directly on the 
aluminum, without using the ribbon. A 
coat of dull-finish black paint is brushed 
on, allowed to dry for about ten minutes, 
and then wiped off except in the type in- 
dentations. When thoroughly dry, the 
plate is polished and glued to the base- 
board of the model. 

Riveted metal side plates for boat mod- 
els may be made by embossing imitation 
rivet heads on a piece of the metallized 
paper. In this case the paper is inserted 
with its metal face inward, against the 
typewriter roller, and the period key is 
used.—MaAtcom DavIes. 
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MOUS AVIATORS TELL 
HY GAMELS ARE MILDER 


Lieutenant Commander Frank 
Hawks, U.S. N.R. (eft), holder 
of 214 speed records and the 
Harmon Trophy, says: “I’ve 
been flying for 19 years and 
smoking Camels almost as 
long. Making speed records 
tests the pilot as well as his 
plane. As the athletes say, 
Camels are so mild they don’t 
get the wind. And they never 
upset my nerves. Camel must 
use choicer tobaccos.” 
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“I smoke Camels all I want,” says Colo- 
nel Roscoe Turner (right), who set 
the transcontinental speed records both 
ways. “I enjoy Camels more. And be- 
cause of their mildness ‘they never tire 
my taste. A speed flyer uses up energy 
just as his motor uses ‘gas.’ After smok- 
ing a Camel, I get a ‘refill’ in energy— 
a new feeling of vim and well-being.” 





“I must take every pre- 
caution against jangled 
nerves,” says Mrs. Theo- 
dore W. Kenyon, sports- 
woman pilot (right), “so 
I smoke Camels. They, 
are the mildest cigarette 
I know. I can smoke 
Camels steadily and they 
never upset my nerves.” 
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YOULL FIND THAT 
CAMELS ARE MILD, 
TOO—BETTER FOR 
STEADY SMOKING 
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“lI appreciate the mellow 
flavor of Camels,” says 
Sir Charles Kingsford- 
Smith, the transpacific 
flyer (right). “They re- 
fresh me when fatigued, 
and Camels are so mild 
that I can smoke any 
number without throw- 
ing my nerves off key.” 
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COSTLIER 
TOBACCOS! 


@ Camels are made from 
finer, MORE EXPENSIVE 
TOBACCOS—Turkish 
and Domestic—than any 
other popular brand. 
(Signed) 
R. J. Reynolds Tobacco Co. 
Winston-Salem, N. C. 








© 1935, R. J. Reynolds Tob. Co. 


































Be Ready for Cold 
Weather Driving with 
an Easy Starting, 
Fully Protected Motor 


RIVE in today and get Mobiloil 

Arctic, the great new winter oil 
that won the approval of millions 
of car owners last winter! 


Made by Socony-Vacuum’s Clear- 
osol Process, Mobiloil Arctic was 
introduced last November to give 
easier starting, better engine protec- 
tion, longer mileage. 

Public acceptance and acclaim 
came immediately. Sales far ex- 
ceeded expectations. Positive proof 
that Mobiloil Arctic does all that is 
claimed for it! 

Go to your Mobiloil dealer today 
—change to Mobiloil Arctic (20W) 
or Mobiloil Arctic Special (10W), 
whichever your car requires. And 
while you're there get Mobiloil CW 
—the special winter gear oil, for 
easy shifting gears. 

Socony-VacuuM O1 Co., INc. 


Change 
Favorite Winter Oil! 


Now to America’s 






























FOR AMERICA’S 








EASY STARTING— 


Mobiloil Arctic will give you 
quick, easy starting and instant 
lubrication at low temperatures. 


FULL PROTECTION— 


Mobiloil Arctic resists heat. 
Holds its body at high engine 
temperatures—gives full protec- 
tion to moving parts. 


OIL ECONOMY— 
Mobiloil Arctic stayson the job— 


FAVORITE WINTEROIL = «| 5 —ecccingenees atte 





oS greater oil mileage. 
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By CHARLES VANUCK 


OLL furniture is usually limited 

as to size, finish, and variety of 

design, and is often of fragile 

construction. The type _ illus- 
trated, however, is very sturdy and easily 
repaired, and an entire set can be con- 
structed and finished in a single evening. 
In fact, all these pieces were made from 
the wire from a discarded electric light 
line and an old radio aerial. The expense 
was limited to ten cents for rosin-core 
solder and twenty cents for sealing wax, 
only half of which was used. 

A length of hard-drawn copper aerial 
wire can be purchased for twenty or 
twenty-five cents if you have no discarded 
wire of at least No. 12 gauge handy. If 
you use old wire, put it in the furnace to 
burn the insulation off and then brighten 
it up with a piece of emery cloth or sand- 
paper, Cut it into short lengths for easier 
handling and straighten it by drawing it 
between three nails driven into a board 
and spaced about 1% in. apart. 

To construct the bed, first bend two 
identical rectangles for the main bed 
frame, space them about 34 in. apart, and 
connect them with long V-shaped stiffeners 
as illustrated. Next bend the two pieces 
that will form the head- and footboards, 
and solder them securely to the box sec- 
tion. Heat the joint first with the solder- 
ing iron and then apply the solder, giving 
it plenty of time to penetrate the joint 
and burn out the flux. You may want to 
wear an old glove on the hand that is 
holding the wires because copper trans- 
mits heat rather rapidly. The head- and 
footboard decorations are next fastened 
in. Start with the central bar, soldering 
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verlasting | oll Kurniture 


A Whole Set Made in a Single 
Evening from Discarded Wire 











it first at the bottom, and leave the upper 
end of the wire long enough for handling 
without getting too hot. Then cut the 
wire carefully to length and solder. The 
other bars follow. Solder one on each side 
of the central bar and move to the next 
pair. Trim the legs to equal length, and 
the bed is finished. 

The rocking armchair, if properly pro- 
portioned, will be attractive enough to 
serve aS an ornament as well as a toy. 
Start with a straight piece of wire bent in 
the center to form the top of the chair 
back. Be careful of the radius because it 
must be absolutely true. A spool or broom 
handle may be used as a jig. Determine 
the height of the back and then bend the 
back up to form the seat. Holding the 
wire with a scale or a piece of wood will 
help to keep the back straight. The two 
ends are then bent to form the seat. The 
wires should cross each other at the front 


Toy furniture made mainly 
from copper wire. Most of it is 
finished with melted sealing 
wax. The round table, which 
has twisted wire legs, upheld 
a weight of 51 lb. before one 
of the legs began to give way 


edge of the seat; they are 
then bent upward until they 
are almost vertical to form 
the supports for the arms of 
the chair. Now bend each 
wire back, parallel with the 
side of the seat, to a point 
about 4 in. beyond the upright part of 
the back. Bend the wire back sharply 
upon itself and pinch the bend tight with 
the pliers. The wire is carried forward to 
3g in. beyond the upright arm support 
and again bent back sharply and trimmed 
where it meets the upright. Carefully 
radius the arms until the rear ends just 
meet the back, and solder them in place. 

The rockers are made in the same way 
as the arms except that there is, of course, 
a separate piece of wire for each rocker 
and support. Solder the rocker supports 
to the seat of the chair, keeping the rocker 
supports inside the square that forms the 
seat. Fill the space between the doubled 
wires of the arms and rockers with solder. 

Now assemble the three bars in the 
back and also the small support under 
the center of each arm. This support 
takes the strain off the soldered joint at 
the rear end (Continued on page 104) 





ey 














ie 




















An unusually decorative 
rocking chair. At the 
left is shown the method 
of bending the wire parts 














Start a home workshop club. Send stamped envelope for information. 69 




























































































NY amateur photographer can easily 

A prepare his own Christmas cards 

and make them so attractive that 

they will almost cease to be mere greet- 
ings and become gifts. 

After you have decided on the approxi- 
mate size and color of your card, visit a 
stationery store and choose an envelope 
that will fit in with your scheme. Colored 
and fancy lined envelopes will harmonize 
well with almost any card except white; 
while if you have decided to use a white 
or hand-tinted card, you will want to use 
a white envelope. Envelopes are stocked 
in a number of standard sizes, so you will 
have to plan the final layout of your card 
to fit one of them. 

Photographic printing papers are also 
stocked in a great many surfaces on white, 
natural, cream, or buff paper. Choose a 
dead matte finish on a smooth or slightly 
pebbled base. White stock should be used 
if the view negative chosen shows a winter 
scene. Silhouettes also should be made on 
white paper. Summer or autumn scenes 
will look well on cream or buff paper, 
while portraits, either formal or informal, 
will look best on ivory stock. Autumn 
scenes are attractive if redeveloped to a 
rich sepia. 

There are three main sources from 
which you can get the message or greet- 
ing. It may be entirely hand written or 
printed with India ink upon smooth white 
paper; you can copy the greeting from 
an old Christmas card, or you can have a 
printer make one copy to your specifica- 
tions for a small amount. If you elect to 
write your own message, write or print it 
somewhat larger than you want it to 











Novelties in PHOTOGRAPHIC 


(Christmas Cards | 


By Ivan C. Luckman 


ee 


A MERRY ¢ 
Hf 
and A MAPPY -— 

















TMas 
> VEC Year 








appear on the card. When it is copied 
down to the proper size, all little im- 
perfections will disappear. 

Place the original message on the wall 
or other rigid support and, with the 
camera on the tripod, focus carefully on 
the ground glass. It is best to use a 
magnifying glass to insure accurate focus- 
ing. Make the negative on positive or 
contrast film, and be sure that the copy is 
evenly illuminated from each side. If two 
photoflood lamps are placed about two feet 
from the copy, an exposure of about one 
second will be approximately correct with 
the lens opening set at F/16. Develop the 
negative in a contrast developer. The 
following is a very satisfactory one: 


rc ae rar et 8 ounces 
Sodium bisulphite............ 94 grains 
Hydroquinone...... pbkcaiiveddne 94 grains 
Potassium bromide,........... 94 grains 


When ready to use, 
add: 

Caustic soda 164 grains 
i. 8 ounces 
Development should 
be complete in from 








How the masks are arranged for printing a card with two photos 
like that illustrated in upper right-corner of this page. The 
masks are hinged at opposite ends of the glass. Note the mask for 
protecting the small picture while the larger one is being printed. 
One mask projects as shown at right while the other mask is in use 
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three to four minutes at 68 deg. F. In- 
asmuch as positive film is relatively in- 
sensible to light, it can be developed by 
inspection in the light of a bright red 
lamp similar to that used for bromide 
paper. What you are after is a negative 
with perfectly clear or transparent letters 
on an opaque background. 

The view negative may be any negative 
from your collection, or you can make 
one that will be really different and orig- 
inal by means of table-top photography. 
Some absorbent cotton and salt for snow 
and a few inexpensive, tiny houses, animals, 
and figures such as are used to ornament 
Christmas trees will furnish the “props” 
for any number of scenes. Such settings 
should be lighted mainly from one side so 
as to throw long shadows, and the negative 
should be developed in a soft-working 
developer. 

The printing mask is made from any 
opaque, thin paper such as that used for 
wrapping sensitive photographic materials, 
or you can use thin red celluloid to make 
the aligning and registration easier. For 
the simpler (Continued on page 76) 
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eres a Picture you can make 
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Load with Kodak “SS” or Verichrome Film. Place your camera on firm 
table, eight feet or so from subject as shown in diagram. Hold Photo- 
flash bulb, in reflector, above and to the side of camera. Set camera for 
**time.’’ Open shutter—flash bulb—close shutter. That’s all there is to it. 


(nicht 


ONG fall evenings bring gay times at home. 
It’s a side of life that your camera shouldn’t 
miss. Make pictures tonight. And certainly 
Thanksgiving time whenthe family foregathers. 


Any camera that can be set for “time” will 
do. Get Mazda Photoflash or Photoflood bulbs 
—load your camera with Kodak “SS” Film, par- 
ticularly adapted to night picture taking, or 
Kodak Verichrome Film which will also give 
very good results. Follow the diagram and 
information given here to make a picture 
like the one shown, with Photoflash. 


If you have a camera with a fast lens... 7.6.3 or faster 
—you can make snapshots—instantaneous exposures 
—indoors at night. Use two or three Mazda Photo- 
flood bulbs, load your camera with Kodak “SS” Film. 
Open the lens to/.6.3—set for 1/25 second. Hold the 
camera in your hands just as you would outdoors 
- « »then snap the picture, 


Night pictures with any camera... Any camera that 
may be set for “‘time”’ will make quick time exposures 
at night with Mazda Photoflood bulbs or make Pho- 
toflash shots as indicated. Photoflood bulbs cost 25¢, 
last for many pictures. Load with Kodak “SS” or 
Verichrome Film. See your dealer or write for folder. 


KODAK “SS” FILM or Kodak Verichrome Film. Photoflash Bulbs— 
give a brilliant, instantaneous flash that stops all ordinary action ...cost 
but 15¢ each. Any box or folding camera with ‘‘time’’ adjustment will do. 
The picture at upper left (enlarged) was taken with BROWNIE SIX-20 
—dependable for pictures indoors or out. For 214” x 314” pictures— $3. 


Ask your dealer about the current $2500 Prize Contest for Night Pictures. All amateur picture takers eligible. 





Complete instructions on night photography ... suggests subjects... 


FRE. E FOL DE, R tells héw to make pictures at night with any camera that can be set 


for “time’’. . . Eastman Kodak Company, Rochester, N. Y. 
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other odds and ends, you can assem- 

ble a piston-dead-center indicator 
that makes timing a car’s ignition a one- 
man job. First remove the porcelain from 
the spark plug and solder a short length 
of brass tubing into the opening in the top 
of the metal shell. The tubing should be 
a snug fit inside a piece of rubber, wind- 
shield-wiper hose. Next, obtain a small 
bottle, make two holes in its cork—one to 
take a second piece of brass tubing, the 
other to serve as an air hole—and fill the 
bottle three-quarters full with water. In 
timing a motor, screw the plug into num- 
ber one cylinder and turn the crank until 
air hisses from the hose, indicating that 
the piston is on the up stroke. Then at- 
tach the other end of the rubber hose to 
the bottle, continue to turn the crank 
slowly, and watch the air bubbles that 
form in the water. When the last bubble 
leaves the tube in the bottle, it shows that 
the piston is at top center and the dis- 
tributor can be set accordingly with the 
aid of a synchronizing tool of the type 
marked in degrees. Simply rotate the 
distributor either before or after top dead 
center the number of degrees specified 


| \ROM an old spark plug and a few 


TIME-SAVING KINKS FOR 


CAR OWNERS 

















This easy-to-assemble timing device consists of a spark plug, brass tubing, rubber hose, and a bottle 


by the manufacturer. The bottle, placed 
on the top of the radiator shell, can be 
watched easily as the crank is turned. 
Care must be taken, however, not to turn 
the crank more than that required to 
force the last bubble from the end of 
the tube into the bottle. If the piston is 
allowed to start its down stroke, water 
will be sucked into the cylinder—E.A.L. 


Relieving Compression for Bearing Repairs 





WASHERS INSERTED TO 
HOLD VALVES OPEN 


Washers between rocker arms and valve stems 
relieve compression for work on the bearings 


WEEN working on the main or con- 
necting-rod bearings of an overhead- 
valve motor, the usual practice is to relieve 
the compression by removing the spark 
plugs. A much easier and quicker way is 
to insert thick washers temporarily be- 
tween the rocker arms and the valve stems. 
This will keep all of the valves partly 
open and allow the crankshaft to be turned 
easily. If washers of the right thickness 
are not available, strips of leather, inner 
tube, or cardboard can be used with equal- 
ly good results.—J.N. 


Installing an Auto Heater in Cramped Space 


HE PROBLEM of installing a large 

car heater in a space much too small 
for it was solved by one ingenious car 
owner by cutting the heater in two. As 
shown in the photo- 
graphs, the fan and 
radiator assembly of 
the hot-water unit was 
mounted inside the car 
while the electric, fan 
motor was fastened to 
the opposite side of the 
engine-compartment 
wall. To do this, it was 
necessary only to cut 
several inches from the 
Original mounting 
brackets and to provide 
an extension for the 
metor drive shaft. Five 
he es were drilled 
thro gh the motor wall; 
two large ones for the 
water-connection pipes, 
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two small ones for the mounting bolts, 
and a medium one for the fan shaft. This 
arrangement also makes the motor readily 
accessible for oiling and repair—W.E.B. 





To save space, a car heater can be installed in two parts: the 
radiator in the car (left), the motor in the engine compartment 














CORNER 
POST OF 
BOOY 


WINDSHIELD 
FRAME 


Silencing Windshields 


WITH a roll of rubber tape and a tube 
of tire cement it is easy to make a 
roadster windshield rattleproof and weath- 
er-tight. Placed around the edges of the 
glass, the tape holds the windshield glass 
snugly in the frame. New weatherstrip- 
ping is made by cementing two or more 
strips of the tape over the edge of a third 
strip to form a thick backing as shown in 
the sketches above.—F.A.B. 





OF GASOLINE 
INNER TUBE 





Cure for Porous Tubes 


OTICING how rubber stoppers on 

bottles containing gasoline swelled up 
when they were removed from the bottle 
and exposed to the air, a car owner re- 
cently decided to try gasoline as an emer- 
gency cure for & porous tire tube. 
Removing the valve, he injected about a 
teaspoonful of gasoline into the stem with 
a medicine dropper, sloshed it around, and 
finally inflated the tire. Although only an 
emergency repair, the tube stood up for 
many months.—E.N. 
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NEW 19356 DELTA’ 


MOTOR-DRIVEN TOOLS 


FOR FACTORIES, SMALL SHOPS, 
HOME WORKSHOPS... 


Delta quality tools have brought a new era 
to users of motor-driven equipment in tens 
of thousands of shops all over the world. 
These sturdy, efficient, motor-driven tools 
are saving time, money and labor for their 
users. Delta tools are built to stand heavy 
strain of continuous production work. They 
are being used by some of the largest manu- 
facturers in ‘the country because of their 
accuracy, quality construction, and flexi- 
bility. Yet their initial cost is so low that 
they are well within the reach of even the 
home workshop owner. 


NEW SHAPER UNIT 


here illustrated is one of the simplest and at 
the same time most complete Shapers ever 
designed for the workshop. Some of its im- 
portant basic features are: 1, Extra Large 
Table permitting the handling of large work 
with ease; 2, Interchangeable Spindles for 
fs” and yu" hole cutters for various types 
of work; 3, Improved Completely Adjustable 
Fence for all varieties of straight work; 
starting pin for curved work of all kinds; 
4, Complete Guarding system; §, High Speed 
of 10,000 R. P. M. which with standard 
3-lip Delta cutter gives over 30,000 cuts a 
minute, thus insuring smooth and finished 
work; 6, Complete range of cabinet and 
sash cutters for all types of mill work. 



































You will be aston- | Fe 
| ished at the advance 
skillful design to | 








































be found in all 
Delta quality motor- 
driven tools. 





Write for latest 
Delta catalog and 
name ot -;orr 
nearest LDeita 
dealer today. 


For full details and description of 
this unusual tool together with illus- 
trations of large variety of work that 
can be done with it, send coupon for 
the new 1936 Delta Catalog. 





~ NEWLINE of \| 
“477, a~*»=y7 ADVANCED GRINDERS 


Not just another line of grinders—but revolutionary new grinders 
in every sense of the word! Belt-driven, motor-driven and pedestal | 
models—they all embody Delta’s high standards of designs and con- 
struction. No pains have been spared to make these new Delta Tools 
ideal in every way—convenient, safe, accurate and efficient—truly, 
here are the grinders that shopworkers have always wanted—and at 
the unusually moderate Delta price levels. | 


WRITE FOR 1936 CATALOG 


It is crowded with photographs and information about the new line . : 

of 1936 Delta tools. It contains much valuable information that every The Delta line includes 

man interested in motor-driven tools should have. It shows how Circular Saws, Jointers, 

oe tools ~ | built * cand Se grins of srotuction — and yet are Lathes, Scroll Saws, Band 

so low priced as to be within the reach of ail, how they save time, 

money and labor—and quickly pay for themselves. Saws, Routers, Shapers, ' 
Mail coupon without delay. Enclose only 10 cents at Grinders and a complete 

same time for Book No. 2 of Practical Delta Projects, assortment of attachments 

32 pages of new and novel things ‘to make, with and ac . 

numerous blue prints, working drawings, photo- cessories, 

graphs and illustrations—and complete directions. 
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Snapshot of Vernon Palmer, Caribou, Maine 


I USE MY CAR 
ALL YEAR ‘ROUND 


Gentlemen: 

Up here in Aroostook 
County, Maine, I use my car 
Winter and Summer. I've 
noticed that a lot of folks 
miss the full use of their 
cars in Winter because they 
spend their time worrying 
about the weather, instead of 
enjoying it. 

I don't have to worry, 
because I always change to 
Quaker State Winter Oil be- 
fore the first cold snap. 
Even though the car has been 
out-of-doors all night, and 
I find it in the morning 
covered with snow—it starts 
without any trouble. I give 
the credit to Quaker State. 
Here's why! 

I've put 52,298 miles on 
this car, using Quaker State, 
and I've never paid out one 
penny for motor repairs. Can 
I ask for any better perforn- 
ance? I should say not! 


Very truly yours, 


"Qirat choice of Experience” 
QUAKER STATE 
WINTER OILS 


Retail Price... 35¢ per quart 
Quaker State Oil Refining Co., Oil City, Pa 
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TEN GAMES, TOYS, AND NOVELTIES 
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number of times—fourteen in the case of the 
original model. Note that the wire is a single 


continuous length. 


In the push-peg puzzle, the long pegs, which 
are painted black for 34 in. at one end, are 


4 
| 
| | 
| 
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mixed up and pushed 
all the way into the 
holes from one side 
until the dark ends 
are flush with the 
block. The short pegs 
are then mixed up 
and pushed, one at a 








time, into the holes 
on the opposite side 
of the block as far 
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as the cardboard caps 
will allow them to 
go. They will, of 
course, partly push 
out the longer blocks. 
If they happen to do 
so in such a way 
that only the black 





WALL LANTERN 
A Christmas orna- 
ment painted on 
cardboard and cut 
out on the outline 
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BLACK LINE 
















RULED ON BOARD- 








portion of each block 
projects, the puzzle 
is solved. 

The rocket race 
is played bytwo play- 
ers or two groups. 


on 
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USE 


ROCKETS RACE TO MOON IN EXCITING GAME 
The contestants take turns throwing three darts—or vacuum- 
cup missiles if you object to darts. Move rocket up one if 
sun is hit; two if sun spot is hit; down one if earth is hit 


(Continued from page 62) 


COLORED BEAN-BAG TARGET 
One of the earliest sewing problems most 
girls are set is making a bean bag. They 
can have much more fun with bean bags if 
they or their fathers will make a neatly 
painted target with a hole in the center 
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PENNY BANK SHAPED LIKE A BIRD 
The bird is made from three pieces of wood, 
all jig-sawed at once. The central piece is 
about % in. thick, but the outer ones may 
be a trifle thicker. Cut the middle piece 
as shown by the dotted line, assemble the 
three, and close the front of the slot with 
a strip of thin metal. Fasten the finished 
bird over a slot cut in the top of a tin can 







THREE DARTS APIECE 
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Hrelle Gfoys! 


Look at that giant power plant! You 
build it yourself with the great new 
Erector. Piece by piece you erect its 
massive steel frame. Assemble its 
enormous fly wheel—pistons—gov- 
ernor. Mount its big, shining boil- 
ers. Then you hook up the power- 
ful Erector electric engine and it 


throbs with action. 


That’s only one of the many exciting 
engineering models you can build 
with Erector. You can make that 
marvelous magnetic crane. Click the 
switch on the Erector Engine—pull 
the control levers and it raises or 
lowers—swings to the right or left, 
just as you command. Its magnet is 
so strong it grabs up steel girders 
before it touches them. 

You can build all of the engineering 
models shown in the picture—and 


dozens more—with 
one Erector set. Enor- 
mous drawbridges that 
actually open and 
close. Towering air- 
plane beacon that re- 
volves just like the real 
ones. All-metal air- 
plane. Dump-trucks. 
And—with the new 
Erector skyscraper set 
—you can build sky- 
scrapers as tall as you 
are. 

You’re a full-fledged 
engineer when you 
have an Erector—ready 
to build realistic, en- 
gine-driven models of 
the world’s greatest 
mechanical marvels. 
There are more won- 
ders—more exciting 
hours of fun—packed 
in an Erector set than 
anything you canown. 


AG 





Ferris W heel 
Built with the No. 71/4 Set 


Operated with the new 
Erector Electric Engine. 
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NEW COLORS — 





The Great New Erectors 
are the finest ever made, 


Look at this 
SENSATIONAL 
No. 742 SET 


Contains the powerful 
new Erector Electric En- 
gine. Girders and struc- 
tural plates finished in red, 
yellow and blue, Glisten, 
ing boiler parts. The new 
snap fivets, gears and 
other engineering parts 
for building ferris wheel, 
magnetic crane, 

bridges and over 150 ac- 
tion models. With all 
these new features, only 
$10.95. Other sets from 
$1.00 to $25.00. 


SEE WHAT MIGHTY MECHANICAL 
MARVELS YOU CAN BUILD WITH 


The Great New 



















NEW 





NEW 


The Erector Elec- Skyscraper parts. Big solid steel Double _ feature. 
tric Engine. Not Builds realistic base plates and Snap rivets for 
just a motor— models of Radio giant girders— speedy building 


NEW NEW 


City and other make possible —nuts and bolts 
famous sky- larger and _ for sturdy build- 
scrapers. stronger models. ing. 


but a real en- 
gine complete 
with built-in 
gears. 


See the Gilbert Hall of Science 


The most stupendous boys’ scientific exposition ever created. See the fascinating 
Gilbert Opto Kits—the mysterious Electric Eye—the Gilbert Chemistry Laboratory— 
Mysto Magic—the Gilbert Kaster Kit—and dozens of other thrilling sights. Look 
for these exhibits at your local toy store. Take your Dad along. 


FREE! Gilbert Thrills Magazine 


32 big pages packed full of exciting pictures and up-to-the-minute scientific informa- 
tion. True stories of how red-blooded boys have won fame and big awards in build- 
ing Erector models—in making important chemical discoveries—and becoming 
masters of home craftsmanship. Regular price 25c. Free—combined with color 
catalog on the Great New Erector—to the first 50,000 boys who mail this coupon. 


Mail this Coupon today 


§ Mr. A. C. Gilbert, The A. C. Gilbert Co. 

§ 513 Erector Square, New Haven, Conn. . - 

i Please send—free—Gilbert Thrills Magazine combined with big color 
H catalog on the Great New Erector. 
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Yes, sir... better 

let me test your 

anti-freeze, though. 

Paper says it’s gonna 

get colder tonight. 







All right... but it won’t need any. 
I just put some in last week. 











Well...it’s not there 
now! What did you put 
in? Alcohol? 









No... not alcohol! 
At least it didn’t say 
so on the can. 















ai. 7) That’s 
whe 3 the trou- 
yy ya ble. Most 
anti-freezes 

are based on alcohol, but they 
don’t usually say so on the label. 
And of course alcohol evaporates, 
no matter what it’s called or how 
it’s fixed up! That’s why we rec- 
ommend only one anti-freeze . . . 
Eveready Prestone. We know that 
won’t evaporate because there isn’t 
a drop of alcohol in it. If you’ll let 
me put Eveready Prestone in the 
radiator now .. . you can forget 
freeze-up and rust for the rest of 

















the winter. 





Don’t confuse Eveready Prestone with al- 
cohol or glycerine. ««One shot’’ of Eveready 
Prestone will protect your car against 
freeze-up and rust all winter long. It won’t 
boil off or evaporate. It has no odor. This 
year Eveready Prestone is lower than ever 
in price. A chart on the inside back cover 
of this magazine shows how little it will 
cost for your car. 





SPECIAL OFFER: A ‘‘Weather Wheel” which will help 
you to forecast the weather. Also “Weather asa 
Hobby” —a 48-page illustrated book, prepared by 
weather experts. Full of fascinating weather facts. Send 
10c (stamps or coin) to National Carbon Co., Inc., P.O. 
Box 600-3P, Grand Central Station, New York, N.Y. 
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PHOTOGRAPHIC CHRISTMAS CARDS 


(Continued from page 70) 


cards, lay out the card with pencil on the 
mask and carefully cut the openings for the 
view and greetings negatives. Fasten the 
negatives in place with bits of adhesive tape, 
and you are ready to print the card;. Make 
sure that the negatives are on the upper side 
of the mask as it lies in the printing frame 
so as to insure clean-cut printing. In fact, 
it is usually a good plan to place a thick 
piece of cloth or thin felt between the paper 
and the back of the printing frame to in- 
crease the resilient pressure against the nega- 
tives. The printing time should be adjusted 
to produce absolutely black letters. 

The procedure for the French-fold type of 
card is the same as for the simple card ex- 
cept that it requires three negatives and a 
larger size of printing paper. This greeting 
card is folded once each way so that a 4 by 
5-in. card requires an 8 by 10-in. sheet of 
paper. However, it is one of the most dignified 
of Christmas cards; and if the hinge is pierced 
with the point of a penknife and a red 
ribbon tied with a bow added, it makes a 
beautiful remembrance. After they 
are washed, all cards, unless they 
are to remain flat, should be ac- 
curately folded and then dried flat 
between blotters. After this treat- 
ment they can again be folded 
for mailing without danger of 
cracking the emulsion at the fold. 

Another effective card is made 
by the use of two negatives of 
somewhat similar subject matter, 
one much larger than the other 
and both printed on the same 
card. Two masks are needed for 
this card, and their registration 
must be very accurate. 

First cut the blank masks to 
the exact size of the opening in 
the printing frame and hinge them 
to the two opposite ends of the 
glass by means of adhesive-tape 
hinges. Raise one mask up out 
of the way and carefully cut the 
openings for the smaller view 
negative and the greeting negative. 
Save the oblong piece removed to 
accommodate the view negative, 
as you will need it. 


This quickly made card is just a 
photo of a greeting lying on a desk 


A layout for the 
French-fold 
of greeting. The 
card is folded 
once each way to 
form a sort of 








ture or message 
on three pages 


Now raise this mask up and drop the 
other one so it can be cut for the larger 
negative. Place this negative in position. 
Again place the first mask next to the glass 
and place the cut-out piece that you have 
saved in the opening from which it was re- 
moved. Put a few dabs of library paste on 
this piece and then drop the second mask 
into place. Close the printing frame until the 
paste has dried, and the small piece will have 
fixed itself onto the large negative. 

Now fasten the small negative and the 
greeting in place and print through this 
mask first. Swing the first mask out of the 
way and print through the second mask. The 
finished card will show the smaller picture 
accurately framed on the larger one and will 
cause much puzzling as to how it was ac- 
complished. 

A variation of this method is to replace 
the larger negative with a piece of writing 
or wrapping paper without a watermark. 
The finished card will then show the small 
negative on a mottled gray field. The so- 
called “‘butcher’s paper’ makes a pretty mask 
of this sort. 

If you encounter (Continued on page 77) 
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HOLDER FOR SHOP DRAWINGS 


the wood base and screwed over the work- 
bench, makes a good holder for plans and 
drawings.—O. B. 





NOVEL PHOTOGRAPHIC 
CHRISTMAS CARDS 


(Continued from page 76) 


difficulty in registering the two negatives, 
scratch a line with the point of a needle 
stuck into a wooden handle around the out- 
line or edge of the opening for the view 
negative. This will print a black line around 
the border of the smaller picture and will 
cover any slight unevenness. The black 


border, while it cannot be removed from the 
negative, gives a finished touch. 

Embossing your cards will give them a 
professional look that is well worth the extra 
Cut a piece of thin cardboard to a 
in. larger all the way around 


effort. 
size about 14 





Scratching a border line around the smaller 
negative used for a two-photo Christmas card 


than the view on the card. Center the card- 
board accurately over the picture, turn the 
whole thing over, and trace the outline of 
the cardboard by using considerable pressure 
on the back of the greeting card. Use a 
smooth, blunt tool like the handle of a knife 
or spoon or a comb. 

It is, of course, apparent that any of the 
cards described can be made by enlarging the 
view in its proper place through the mask if 
you so desire. If you pian to enlarge, you 
will want to use one of the many bromo- 
chloride emulsions, as these papers are fast 
enough for almost any enlarger and at the 
same time they are slow enough to permit 
the greeting to be made by contact printing. 
The greeting cannot very well be made by 
enlargement. 


Embossing gives a card a professional look. 
A piece of thin cardboard is placed under the 
card and its outline traced with a blunt tool 


THE spring of a mousetrap, removed from 
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89 CASH PRIZES EACH 
IN NOVEMBER AND 
DECEMBER 


Still a chance for these prizes: 


2 prizes of $100 each 10 prizes of $10 each 
3 prizes of $50 each 20 prizes of $5 each 
4 prizes of $25 each 50 prizes of $2 each 


$250 Grand Prize 


Any amateur picture-taker is eligible. 
Human interest... heart throbs or humor 
-+.counts more than photographic skill. 
Why shouldn’t you take a winning picture? 


You'll find scores of likely subjects around 
your home...the baby, the children at play, 
Thanksgiving, birthday parties, pictures 
that tell a story. 


HOWTO .; 
TAKE THEM 


Simply screw 
two or three _|- 






lamps in 
bridge, floor or table lamps, loaa your 
camera with supersensitive film and shoot 
away... taking SNAPSHOTS, if your 
camera has a fast f/6.3 lens, or QUICK 
TIME EXPOSURES, if you use a box or 
slow lens folding camera. These lamps 
are good for dozens of pictures and cost 
only 25 cents list. 


For shots of babies, pets and action, use 






n FHL 


sreapsteols 
weigh! 


; an 
5350 


% A $250 Grand Prize will be awarded 
to one of the six winners of the $100 
prizes, hence the grand prize winner 
receives $350 for a single picture. 








ue 





G-E MAZDA Photoflash lamps (15 cents 
list). Each lamp gets only one picture but 
you get it in 1/50 of a second... fast enough 
to record normal action. And you can 
use these lamps on flashlight batteries 
or house current. 


Get some lamps and film from your drug- 
gist or camera dealer and begin taking 
pictures tonight. You will have plenty of 
fun; you have a good chance for a prize; 
and you will get precious pictures. 

Ask your dealer for a folder “‘Snapshots at Night Con- 


test’’ on this $2500 contest or write Dept.‘‘C,’”’ General 
Electric Company, Nela Park, Cleveland, Ohio. 





RULES 


1. Any amateur photographer (except em- 
ployees of the General Electric Company and 
those engaged in the manufacture or sale of 
photo supplies) may enter any number of pic- 
tures made on or after October 1, 1935 and 
not later than January 1, 1936, in one or more of 
the October, November, December contests. 
2. Prizes will be awarded only for pictures 
taken by artificial light, indoors or outdoors. 
3. Winning pictures will be chosen solely on 
subject interest or appeal, not on technical 
excellence. The decision of the judges shall 
be final. 

4. Each prize winning picture with negative 
and sole rights for advertising, publication 
and exhibitioninany siuallb the 
property of the General Electric Company. 
5. Each print must bear the owner's name 
and address ox the back. No prints will be 
returned. 

6. All entries for the October contest must 
be postmarked not later than midnight, No- 
vember 2; for the November contest, not 
later than midnight, December 2; and for the 
December contest, not later than midnight, 
January 3, 1936. Get entry blanks from your 
druggist or camera dealer and mail with prints 
only(be sure tokeep thenegatives)to: 
Prize Contest Office, General Electric Co., 

Nela Park, Cleveland, Ohio. 














GENERAL (4) ELECTRIC 
MAZDA PHOTO LAMPS 
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THIS YEAR, why not build your own gifts 
in your own home? They carry much more 
sentiment. And if you build them with Gen- 
uine Masonite Tempered PRESDWOOD, they 
last longer . . . save your money. 

Hundreds of items can be made of this 
remarkable material . . . easily . . . quickly 
. « - inexpensively. It is grainless and abso- 
lutely uniform in quality. Easy to work 
with. Can be cut or sawed to any size or 
shape with ordinary tools. 

Genuine Masonite Tempered PRESD- 
WOOD is moisture-resisting. Will not warp, 
chip, split or crack. Joints fit—and stay 
fitted—exactly according to specifications. 
Surfaces remain smooth, rigid and strong 
for all time. 

The natural warm-brown finish of Gen- 
uine Masonite Tempered PRESDWOOD pro- 
duces beautiful results without further 
treatment. Or it can be varnished, lac- 
quered, painted or enameled with any 
standard application. 

Genuine Masonite Tempered PRESD- 
WOOD is also ideal for new-building or re- 
modeling in the home. Easy to finance 
under the F.H.A. Ask your Masonite dealer. 

If you are not already familiar with Gen- 
uine Masonite Tempered PRESDWOOD, mail 
in the coupon below for a free sample to 
experiment with in your own shop. 
MASONITE CORPORATION 
111 W. Washington St., Chicago, Ill. Dept. PS-12 
Please send me a free sample of Genuine Masonite 
Tempered PRESDWOOD and more information 
about this wonder material. 


Name 





Address 








City. 
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HAND VISE FOR HOLDING SMALL PARTS 


ppewerne objects such as jewelry or parts for 
models may be held conveniently in a 
homemade clamp or hand vise like that shown 
in the accompanying illustrations. This useful 
accessory can be turned on a lathe or shaped 
by hand. A good size is 1% in. in diameter 
and 6 in. long, but this may be varied as de- 
sired. The band around the middle may be 
tin, brass, or any thin metal % in. wide and 
long enough to go around the clamp. The 
wedge is made the same general shape as the 
end of the clamp, but the size and thickness 





SMALL NAIL 








FELT OR LEATHER METAL BAND 











OYS, furniture, models, and other projects 
suitable for Christmas gifts are contained 
in the Poputar ScleENcE MonrHLy series of 
blueprints. The following titles are only a few 
of those available. If you do not find what 
you want here, send a self-addressed, stamped 
envelope at once for our complete list. 

New this month is a set of blueprints for a 
model of the clipper ship Great Republic. 


TOYS 





Acrobatic Monkeys, One-Legged Table 

and Hat and Coat Rack, 248A 28 
Doll’s House, Colonial, 72............s00s00+ 25 
Doll’s House Furniture, 73...........cccccccsessesees .25 
Projector for Photos and Pictures, 259A.... .25 
Six Simple Block Puzzles, 65.........ccsssscssseee 25 
Toy Airplane Cockpit with Controls, 114... .25 
Toy Birds and Animals, Jig-Sawed, 56........ .25 
Toy Drill Press, Lathe, Saw, etc., 113........ .25 
Toy Dump Truck, Fire Engine, etc., 101... .25 

MISCELLANEOUS 

Hand Loom, Four-Treadle, 268A-269A........ -75 


Knitting Bag with Wooden Frame, Book 
Ends, and Collar Holder, 267A.......... 2S 











Microscope Kit, Portable, 220 .25 
Night Lamp and Sewing Kit, 255A... 25 
PPORMOCRE BOF CHASE, FEC .ccccesecccccscccctssesssecsess 25 
Tie Rack, Extension Book Rack, and 
Turned Box, 247A... 25 
RADIO SETS 
All-Wave Portable (battery), 217-R............. .50 
Amateur Short Wave Receiver, 155. a 
Amateur Radio Transmitter, 183-184............ .50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130 .25 
One Tube (battery operated), 103 25 





NEE Ci. i iecnteccsnsinicsainttancemnsnens a 25 


Short-Wave Converter Unit, 137... 25 
SHIP AND COACH MODELS 
{Construction kits are available | 
(some of ‘these models. See page 8. 

Aircraft Carrier—U.S.S. Saratoga (18-in.) 
and flush deck destroyer (6'%-in.), 
SEGUE _sechsdsspciiassisnthapenianictineaiaanamniieisinaiinin aS 
Battleship—U. S. S. Texas (3-ft. hull), 
PEED dcinicicigssinsdininidantbinlgamineins 1.00 


Bottle, Clipper Ship in, 121-122..............0000 .50 





Clipper Ship (20%4-in. hull), 51-52-53-R......... 1.00 
Clipper Ship Great Republic (31%4-in. hull), 
TINUED . - ankishianisinsecuaiigeainiéntonsdesinizapncmennst 1.00 
Constitution (21-in. hull), 57-58-59-R........... 1.00 
Cruiser Brooklyn (8-in.), 236......c..cccccceseeseeeee .25 
Cruiser Tuscaloosa (1134-in.), 234..... nie 
Freighter, Ocean (14-in.), 271............ccccssceeeee .25 
Galleon Revenge (25-in.), 206-207-208-209.... 1.00 


Hartford, Farragut’s Flagship (33%-in. 
hull), special prints 221-222-R 
H. M. S. Bounty (8%-in. hull), 254......... 
Mayflower (17%4-in. hull), 83-84-85-R 
Motor Boat, 29-in. Cruiser, 63-64-R............. 4 
Motor Boat, Working Model (20-in.), 196... .25 
Liner—Aquitamia (9-im.), 225.......cccccsecceeessesres 25 





TESTED PLANS FOR CHRISTMAS GIFTS 




















will depend on the amount cut out. It is, of 
course, advisable to line one end of the clamp 
with felt or leather to protect the piece being 
worked upon from any danger of becoming 
scratched.—Pavut G. Lackey. 


Liner—California (12%4-in.), 251...cccccccccceeeee 


Liner—Normandie (205%-in.), 264-265.......... -50 
Liner—Manhattan (12-in. long), 204............ 25 
Liner—St. Louis (11-in.), 231......cccccccseseceeesees 25 
Privateer of 1812—Swallow, a Baltimore 
clipper (13-in. hull), 228-229-230-R.... 1.00 
Santa Maria (18-in. hull), 74-75-76-R............ 1.00 


Show Boat, Illuminated (14-in.), 263.......... .25 
Stagecoach with horses, 144-145-146-R........... 1.00 
Steamboat, Mississippi (1914-in.), 94-95-96-R 1.00 
Steamships Savannah (3 in. over all) and 
rE SS ee 25 
Trading Schooner (17%-irl. hull), 252-253 .50 
“Treasure Island” Hispaniola (7-in.), 237... .25 


Viking Ship, (20%%-in.), 61-62-Reecccssccsoosss. 75 

Whaler—Wanderer (20%%-in.), 151 to 154.... 1.00 

Yacht Rainbow (7%-in. hull), 233................ 25 

Yacht Sea Scout (42-in. racing), 106-107-R_ .75 

Yacht (20-in. racing), 48-R........ccccssesccssscseseese .50 
FURNITURE 

Bookshelf and Book Ends, Modern, 100...... 25 


I MIN, BI iscsi cccicsncsesonccesecensscomanss 25 









Coffee Table with Spiral Legs, 245A... 25 
End Table, American Empire, 241A............ as 
Fireside Seats (wood and metal), 266A........ .25 
Floor Lamp with Tripod Base, 243A.......... .25 
Lamps, Modern (no turning), 93... 25 
Magazine Rack, Ladder-Back Style, 250A.... .25 
Mirror Frame, 20 by 30 in., 246A..........000 25 
Pier Cabinet and Hanging Shelves, 77........ 25 
Screens, Modernistic Folding, 91...........00+ 25 
Bowles Cabinets, TW, B2occccocoressscccsecossssrecesesses 25 
Silverware Chest on Stand, 256A.......csssssrsee 
Smoking Stand, Modern, 238A .........::cssssseee 25 
Stool, Upholstered, 240A ..0......ccccccccsssssssessesees 25 
Table, Four-Leaf Card, 239A.......... a 
Ns, SERIE SII ssccacsscstssintesecekesseinnccercinn 25 
Tavern Table and Scroll Mirror, 106.......... 25 
BOATS 

*Duck Boat, Folding, 170-R.........cccccccsssssseeees -50 
High-Speed Boat for Small Outboard Mo- 

ones: CF E.. BE feb: Tem) Bi Reccccccccsises .25 
Installing Inboard Motors, 270... 25 
*1514-ft. Runabout or “Sportboat” (outboard 

or inboard motor), 175-176-177-R......... 1.00 
*13-ft. Utility Rowboat (can be sailed or 

used with outboard motor), 224-R.... .50 
*13-ft. Racing Runabout, 261-262-R............ 75 


Note: Full-size patterns for any boat marked with an 
asterisk (*) will be drawn to order for $1.50 extra. 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 





eT ORES. cents 


Name ... 





Street 


Cihy GME SOG .cucsicererecssrserarssnoreneressvsserestecessececscrecseees 
Please print your name and address clearly. 
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FOUR-PIECE FIRE SET 
HAMMERED OUT COLD 


HIS decorative 

fire set can be 
made without a forge 
in any home work- 
shop. The stock re- 
quired is 12 ft. of 
14-in. square iron, 
16 in. of % by 1-in. 
iron, and two pieces 
of 1/16-in. thick 
soft sheet iron, one 
5 by 7 in. and the 
other 6%4 by 8 in. 

Round the corners 
of the 5 by /7-in. 
piece, and use a ball- 
peen hammer to 
hammer around 
three sides. Hammer 
on the inside and 
cup the piece slightly into the shape of a 
shovel. Then hammer the front edge down 
sharp. Cut 23 in. of the %-in. stock, hammer 
it all over, place in the vise, and twist about 
2 in. in the center, as shown. Shape the han- 
dle and the other end, drill holes, and fasten 
the piece to the blade with iron rivets. 

The tongs requires 47 in. of the 1%4-in. stock. 
Flatten and shape both ends, bend evenly in 
the center, and shape the handle. Then add 
the twists. 

The poker is made from a 30-in. length of 
stock. Of this, + in. are bent up and hammered 
into shape to form the poker end. The handle 
is the same as that on the shovel. 

The rack is hammered into shape like the 
shovel. The column (Continued on page 80) 






































The fire set consists of a shovel, poker, and 
tongs with a suitable stand (second from left) 





\ 


The inside of the shovel is hammered with 
a ball-peen hammer into a shallow cup shape 








Home Craftsman! 


GET THIS NEW 
90-PAGE BOOK 


PARTIAL LIST OF CONTENTS 


How to sharpen a plane-iron 
How to sharpen auger bits 
Making antique furniture 
reproductions 
How to finish welded joints 
Inscribing names on tools 
How to sharpen chisels and 
gouges 
Drilling holes in glass 
How to polish a sprayed lac- 
quer surface 
How to sharpen twist drills 
“Impossible” jobs with grind- 
ing wheels 
Removing sharp edges from 
glass 
How to sand an end grain 
Using sanding belts 
Sharpening screwdrivers 
Cutting-off steel, etc. 
Using a mounted point for out- 
of-the-way grinding jobs 
Altering and fitting gun actions 
Removing ends of wood screws 
without damaging wood 
surface 
Polishing grooves in metal 
Putting a satin finish on pewter 
or copper 
Removing burrs and slivers 


from threads 





se Carborundum 
t size L 
Shar a poe vill be — to you 
pet you mail the coupo™ 
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TUNE IN THE 
CARBORUNDUM 
BAND 
Saturdays at 
7.30 P. M., E.S. T- 
Columbia Chain 


























Just off the Press ....A Complete, 
Authoritative Home Workshop Manual 


Every home craftsman who owns fine tools will 
want a copy of this new book. Now for the first 
time you can get a complete book on how to use 
abrasive products in workshop operations. How to 
use abrasives in working with woods and metals. 
Of course it also includes complete directions on 
how to sharpen correctly every edged tool that 
you use. 


Directions are clear and simple. Over 40 illustra- 
tions. If you want tips on time-saving shortcuts to 
better work and faster work, get this book. At the 
left are but a few of the many ways that you can 
use abrasive products to get more fun from your 
workshop. Notice the free offer. Mail coupon today. 


FREE—with your copy of this book, you will be 
given free a Carborundum Brand Pocket Sharpen- 
ing Stone in handy leather case. Don’t delay. 
Supply of books is limited. Simply mail the coupon 
and enclose 20c to partially cover cost of printing, 
packing and mailing. 

(Carborundum is a registered trade- 

mark of The Carborundum Company) 


CARBORUNDUM 


BRAND 


PRODUCTS 


SSCERESHHEHHECSETEHTTESHHEHHESESEETeeeeseeeeeeaTTeeeesaseeeseesesS 


MAIL COUPON TODAY 
The Carborundum Company, Dept. P-12, Niagara Falls, N. Y. 

I enclose 20c (coin or stamps). Please send me your new book, 
“Carborandum Brand Products for the Home Craftsman”; also 
FREE Pocket Sharpening Stone. 

Name_ 
Street 
City State 
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NICHOLSON 


The sign 
of an expert 


Home tool users quickly 
learn that there is a differ- 
ence in files. And as a man be- 
comes expert in his own shop 
Nicholson Files become his 
choice. 

These chaps who make 
unbelievably intricate trains 
and steam engines, who cut 
decorative chandeliers and 
andirons from old scrap 
metal, whose wood working 
is a marvel of accuracy and 
beauty, almost invariably use 
Nicholson Files. 

Use Nicholson Files in your 
shop. They are sharp, durable 
and economical. They are first 
quality tools — they are the 
first choice of the expert home 
tool user. At your hardware 
store. Nicholson File Com- 
pany, Providence, R.I.,U.S.A. 


Geni? 
NICHOLSON 




















FOUR-PIECE FIRE SET 
(Continued from page 79) 


The decorative twists are made by holding 
the stock in a vise and using a monkey wrench 


is 25 in. long and made like the shovel handle. 
The ring is bent from a piece 19 in. long and 
riveted to the column. The legs are % by 1 
by 4 in., bent to shape and riveted in place. 

Coat each piece with machine oil and heat 
until black to give a finish resembling forged 
work.—Dick HvuTCHINSON. 


JIG FOR CUTTING DISKS 
ON A SCROLL SAW 





An adjustable spindle, which projects down 
from the overarm, serves as a center about 
which the stock is turned during the sawing 


ITH the aid of the simple jig illustrated, 

disks may be cut on a modern scroll saw 
that will be almost perfect circles. It was de- 
signed by Lowell R. Browne, of Monrovia, 
Calif. The arm should be made of hardwood 
unless you have facilities for casting aluminum 
or have access to the manual training shops of 
a community school. In that case an aluminum 
casting will make a more rigid piece for the 
bracket.—H. S. 





























The top and side 
























THE TOY THAT IS 



















~ STANLO NO. 2 
Plenty of colored STANLO 
parts to build many interest- 
ing models. 

There are twelve STANLO 


Sets from $1.00 to $15.00 


STANLO is the answer to the toy 
that never grows old—never loses its 
interest. The day after Christmas—a month 
after—a year after—STANLO, the Master 
Building Toy is still NEW. j 
Always new, fascinating models to build— , 
real finished models too. Made of Steel in § 
Bright Colors—one set with Electric Lights }2¢: 
and larger sets have powerful Electric Motors. §22° 
There is no age limit to STANLO. There are small § 
sets for the little folks. Larger sets for the boy who A 
wants to build bigger models. And 
master sets, complete with powerful 
=> motors for the young engineer. 
Send for beautifully col- 
ored circular. Address 
STANLO, Dept. E, 
New Britain, Conn. 
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STANLG 


THE MASTER BUILDING TOY 


[PATENT APPLIED FOR] 
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PE 
SWEETENER 25° 


MADE BY THE MAKERS OF 


Drinkless 
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« 
PROVED THE BEST SMORING PIPE IN THE WORLD 
KAUFMANN BROS. & BONDY, INC., NEW YORK, NN. Y. 


HULL AUTO COMPASS 











Have you ever taken the wrongroad 
and driven many miles before dis- 
covering your mistake? This new 
AIRPLANE TYPE AUTO COM- 
PASS constantly tells your direction 





M%" SPINDLE ; 
of the arm, which of travel. Sticks to windshield. Base 
has a slot for the sd = gage A $1.95 POST- 
adjustable spindle SATISFACTION GUARANTEED. 
= your dealer can 
A FILE |FOR EVERY PURPOSE al bate. Co he hie 4 
Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. POPULAR SCIENCE MONTHLY 





























.. Your copy of the 
1935 Home Workshop 
INDEX 


OW often have you hunted through 

your back copies of Popular Science 
Monthly to find some home workshop ar- 
ticle you distinctly remembered seeing? 
And what a job it was! No one ever real- 
izes what a wealth of material is published 
in this magazine until he has to go through 
a number of issués to find some particular 
item. 

You can save yourself all this trouble by 
using the Home Workshop Annual Index. 
This lists alphabetically every article pub- 
lished on craftwork, shop methods, house 
repairs and short cuts, model making, ra- 
dio, automobiles, and such hobbies as 
chemistry, microscopy, and astronomy. It 
is a complete and carefully cross-indexed 
key to the most up-to-date reference mate- 
rial on these subjects that can be found 
anywhere. 

It is not necessary to fill out a coupon or 
write a letter. Merely address Popular 
Science Home Workshop Index, 353 Fourth 
Avenue, New York, N. Y., and inclose ten 
cents together with a plain return envelope 
addressed to yourself. Do not put a stamp 
on the return envelope which you inclose; 
we will pay the postage when we mail the 
Index to you. 

A few copies of the 1934 Index are still 
available. If you want one, inclose twenty 
cents and both the 1934 and 1935 issues 
will be sent. 


OLD TOWEL BOX SERVES 
AS SECRET WALL SAFE 


From a discarded 18-gauge steel towel box 
approximately 14 by 7 by 6 in., with a fairly 
good lock and keys, I made a small wall safe. 
Since the bottom was slotted, I hammered it 
out flat and lapped the slot sides, making 
a neat joint. The inside was lined with thin 
asbestos board, which was glued in place. 
The box was finished with two coats of a 
dark shade of lacquer. 

In a remote closet I cut through the plaster 
and made a recess large enough to take the 
box, which I screwed firmly to the studding 
at one end and a filler block at the other end. 
To conceal the box further, I glued a piece 
of wall paper of the same texture and color as 
the wall on the outside of the box cover, 
which was set in an upright position to open 
out flat. Only the small round keyhole is vis- 
ible, and no intruder would be likely to dis- 
cover it—J, M. Murpny. 


SUBSCRIBERS are requested to notify us of 
change of address four weeks in advance of 
the next publication date. Please be sure to 
give both old and new address. 














DECEMBER, 1935 


ESSAGES relayed from this magic 
black box to a great battery of 
automatic switches, control the 
hardening of Gillette steel as it 
passes through electric furnaces. 

In effect, this amazing device 
makes steel “talk ”’—orders more or 
less heat in the furnaces as the condi- 
tion of the steel demands. This re- 
sults in constant uniformity of 
hardness in the steel—contributes 
in a big way to the comfort you en- 
joy when you shave with the Gillette 
“Blue Blade.” 

Before the development of this 
equipment, hardness could not be 
uniform, for variations exist in any 
coil of steel even when produced by 
the world’s finest mills. Now a mas- 
ter strip of steel—of exactly correct 
hardness—controls the temperature 


Reputable merchants give you what you ask for. In 
stores where substitution is practised—INSIST ON 


WHAT IS THIS DEVICE | 
THAT MAKES STEEL 24 





























of the furnaces. Positively—these 
furnaces, conceived by Gillette en- 
gineers, are the only furnaces in 
the world that can produce razor 
blade steel of uniform, predeter- 
mined hardness. 

It is obvious that blades hardened 
by other methods can’t compare 
with the Gillette “Blue Blade.” 


This is but one of many exclusive 
processes that make the Gillette 
“Blue Blade” incomparably keen, 
smooth-shaving and economical. 
You get more shaves— better shaves 
—because Gillette steel takes and 
holds the sharpest edges ever put on 
metal. Try the Gillette “Blue Blade.” 
Buy a package today 
on our money-back 
guarantee of absolute 
satisfaction. 


fe a tare —5 
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GILLETTE BLUE BLADES 






NOW 5 fs 256 + 10 x1 ADE 
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| pws you heat with a 
Superfex Heat-Direc- 
tor, you have clean, conve- 
nient oil heating without a 
furnace. This flexible heat 
can be increased or decreas- 
ed at will, by a slight turn of 
the control dial. Heat rays 
may be directed to warm 
floor or other surface by opening at any de- 
sired angle the patented adjustable shutters 
on one, two or three sides of the Heat- 
Director. With shutters all closed, you have 
a circulating heater. 








Diagram shows 
burner, patented 
shutters and re- 
movable fuel tank 


Heat-Director’s vaporizing burner uses in- 
expensive No. 1 fuel oil, distillate or kero- 
sene. The removable fuel tank holds a 
supply for as many as forty-two hours. 


There is no installation problem, for Heat- 
Director is set up like a stove and connected 


“DIRECTED HEAT” 


as much or as little as you want 


AT ANY ANGLE YOU CHOOSE 








with a flue. Draft regulation is automatic. | 


Heat-Directors are finished in porcelain 
enamel in burled walnut design. There 
are three sizes, also several radiating 
models. See your dealer and be ready for 
new comfort and convenience this winter. 


For one-room chilly spots, see the 
smart modern designs in port- 
able Perfection Room Heaters. 






YeE send FOR, 
NEW BOOKLET 


SUPERFEX 


Oil hiring HEATERS 


PERFECTION STOVE COMPANY 

7654-C Platt Ave. * Cleveland, Ohio 

(J Please send free booklet about the new Superfex 
Heot- Director. 

© Also folder showing Modern Perfection Room Heater. 


| 
| 
| 
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GENUINE METAL FINISH 
FOR MODEL AIRPLANES 





Merat obtained from empty tooth-paste 
and shaving-cream tubes may be used to ob- 
tain a realistic all-metal finish on solid model 
airplanes. As the tubes are emptied, they 
should be squeezed flat rather than rolled up 
in the ordinary manner. Remove the metal 
binding und cap shoulder, then slit one side 
and press the piece out flat. After cleaning off 
the surplus paste, remove the printing from 
the outside with a bit of cotton and acetone 
or lacquer thinner. You can then take out all 
wrinkles and make the piece perfectly smooth 
by rolling it with a smooth pencil. 

This thick foil is very easy to apply to any 
surface, flat or irregular. After cutting a piece 
to size with scissors, coat it with cellulose-type 
cement (or celluloid scraps dissolved in ace- 
tone to make a very thick syrup) and imme- 
diately press it into contact with the wood. 
Remove any surplus cement by rolling with 
a pencil or pressing with a burnisher. The foil 
can be pressed into any indentations with the 
smooth head of a match. Laps should be 
burnished with a pencil. 

After the model is covered as far as de- 
sired, allow the cement several hours for dry- 
ing and then go over all the foil surfaces with 
fine steel wool. This will impart a brilliant 
satin finish. Small details that are to appear 
especially bright can then be burnished by 
rubbing with a smooth, rounded metal tool 
such as the bowl of a small spoon. 

If any parts are to be colored or striped, 
best results are obtained by using clear lac- 
quer to which transparent coloring pigment 
has been added—KeENNETH Murray. 








Applying foil to the wing of a model plane. 
The lap is burnished smoothly with a pencil 





Complete to run 


“9.95 


f. o. b. Detroit 


Slightly higher in 
distant States 







SYNCRO-the Utility Jig Saw 
that has caused a sensation 


This electric power tool operates froma 110-v., 
60-cycle alternating household current. Its 
clean, easy cutting power lends SYNCRO to 
a multitude of uses. Extreme flexibility, due 
to 7200 saw-strokes per minute, gives ease of 
control with an unusual sense of touch while 
sawing. A simple adjustment regulates the 
desired length of stroke. 

Scientific design, quality material and skilled workman- 
ship make SYNCRO a sturdy scroll saw. No heavy 
reciprocating parts and rotating parts to get out of order 
—needs no oiling and runs quietly. Has grey iron cast 
base. Safe for fingers, too! 

SYNCRO cuts absolutely smooth edges, which need 
no sanding and has an ample radius in which to turn 
your work, 

Write today for further information. If your nearest 
hardware dealer is unable to supply you, please forward 
his firm name and address to us. Literature will be sent 
to you free. Direct all letters to Dept. S C. 


SYNCRO DEVICES INCORPORATED 


Boydell Bldg. SyNCRO Detroit, Mich. 











by Disston 
%& Finest hand saw Disston ever made. 
Streamlined D-95. Handles wrought in 
a new way. Rich colors—various and 
everlasting—moulded in. Masterpiece 
of beauty and efficiency for a tool 
lover ... a prized possession for all 
the years to come! Packed handsomely 


in silver and black box. Price $6—at 
leading tool dealers. 








. 
paige : _ Henry Disston & Sons, Inc. 
St. or R.F.D A dull pencil, pressed heavily to leave an e 
a ii — indentation, is used to mark aileron hinges Moker, “THE SAW MOST CARPENTERS USE 
Post Office State if 1210 Tacony, Philadelphia Canadian Factory: Toronto 
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_SLANT-TOP WALNUT DESK 


(Continued from page 66) 





The desk with the top and gate legs closed 


entirely across the desk, space being left for 
the gate-leg recess and a drawer. A piece of 1 
by 4-in. material fitted to the front cross 
members at right angles as shown at J, Fig. 3, 
provides support for the drawer runners and 
the cross members. A 34 by 3-in. strip glued 
to the bottom edge of the back cross member 
supports the back ends of the drawer runners. 
The drawer runners are fitted at the front 
ends by lap joints. Recesses are cut as shown 
for the swinging gate legs. 

Dimensions for the front and end rails are 
shown in Fig. 4. These are made of 54-in. wal- 
nut. Holes 7% in. in diameter are bored in the 
ends for fitting on the legs. The top front 
rails are left square cornered to fit flush with 
the front of the desk, but the lower rails are 
much more attractive if the edges are rounded 
with a shaper or worked off across the edge 
with a file or strips of sandpaper. A triangular 
recess lg-in. deep (Continued on page 84) 


Outside Jop 
of Desk 




























Inside Desk 
1734" x 33% 
LARGE DRAWER PULL 


Jop 





> 
MAKE 2 


SMALL KEYHOLE 





DRAWER 
. PULL 
\ 
DOvE-\ BEND 
TA \ TO “Ga : 
sont Fig.7 SHAPE . 
Fig.8 


The construction of the upper part of the 
desk, including drawers and special fittings 














But Pete 

is soon 
pimple-free 
and “out 
stepping”’ 











HELLO, UNCLE 
JACK -~ WHAT 
ABOUT YOU AND 
AUNT MARGE 
AND ME SEEING 
A MOVIE 
“TONIGHT ¢ 


SURE ~ IF 
you LiKE. IT 


OuT WITH 
SUE, THOUGH / 





“THOUGHT YOU'D 
BE STEPPING 



















A FELLOW 
CAN'T GO 
PLACES 
WITH A SKIN 
LIKE THIS! 









ts 


NO MORE DATES For 
ME, THATS Sure! 
SUE WOULD THINK MEA 
SIGHT’ TLL GO PESTER 
UNCLE JACK / 



































PIMPLES ? LISTEN TO 
7 ME, BOY~WHEN I 

y WAS YOUR AGE, L 
CLEARED UP MY SKIN 
WITH FLEISCHMANN'S 
YEAST, GIVE IT 


( A TRY 













NOT WITH 
THESE 
BRIGHT NEW 
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“THOSE LITTLE YEAST 
CAKES SURE GAVE YOU ff 






Don’t let adolescent 
pimples make a hermit 
out of YOU? 


Between the ages 13-25, impor- 
tant glands develop. This causes 
disturbances throughout the 
body. Waste poisons in the blood 
irritate the skin, causing pimples. 


Clear these skin irritants out of 
your blood—with Fleischmann’s 
Yeast. Then the pimples disap- 
pear! Eat 3 cakes a day, before 
meals, until skin clears. 
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by clearing skin irritants 
out of the blood 


Copyright, 1936, Standard Brands Incorporated 
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CORES 
THE CHRISTMAS 
THEY WILL NEVER 
FORGET! 


work, while typewriting is easy, fascinating. (Teach- 
ers report a 14% improvement in grade school 
children when provided with typewriters!) Help 
your child with the gift of a Remington Portable 
Typewriter. Eight new models with easy payment 
terms as low as $3.00 down. At your typewriter 
dealer’s or mail coupon for catalogue and special 
10-day free trial offer. 


onty $83 Down 


HOME TYPEWRITER 


The biggest machine 
ever offered for the 
money. Smart design. 
Simplified keyboard. 
Famous Key- Control 
type action. All for 
$34.50, including at- 
tractive cover. Easy 
terms. Only $3.00 down. 
$4.00 a month. 





onty °4 pown 


KEY-CONTROL 
PORTABLE 


Has every big machine 
essential... 4-rowkey- 
board; automatic rib- 
bon reverse; back spac- 
er, etc. Carrying case 
and typing course in- 
cluded free. Just $49.50 
cash. On easy terms, 
$4.00 a month. 


onty $3 pown 


NOISELESS 
PORTABLE 


Makes only a whisper 
of sound. Full size 
platen. Standard 12- 
yard ribbon. Back spac- 
er. Variable line spacer. 
Many other big ma- 
chine features. Free 
carrying case and easy 
typing course. Only 
$3.00 down,$3 a month. 








Remington 


AS ADVERTISED ON «MARCH OF TIME” 


MAIL COUPON TODAY 


Remington Rand Inc., Dept. 153-L 
205 East 42nd Street, New York City 


Please send me free illustrated folder of eight 
Remington typewriter bargains. Include de- 
tails of special 10-day free trial offer. 


Name. 


Address 
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| SLANT-TOP WALNUT DESK 


(Continued from page 83) 

























































The upper view shows the process of sawing 
the spiral lines % in. deep; the other photo, 
the first step in rasping out the grooves 


is cut in the top of the upper rail at a, Fig. 4 
for fitting the end of the gate-leg stop, which 
is shown at ¢, Fig. 3. 

Before assembling the rails and the legs, 
paint the two bearings on the outside front 
legs, both inside the rail bearing and on the 
leg dowel, with hot paraffin. Glue the joints 
marked d, Fig. 3, tight, but leave about 1/32- 
in. space at e so the bearings will not bind. 
Use a good grade of glue. 

Figure 5 shows a %-in. strap iron bent over 
at the end and a keeper for limiting the swing 
of the gate-lez front. Mount these as at c, 
Fig. 3. 

The desk top is shown in Fig. 6. It was cut 
from a glued-up piece of walnut to the di- 
mensions shown at a. A 60-deg. bevel was cut 
on the front edge, (Continued on page 85) 














| 
| 
The finishing is done with narrow strips of | 
tough-backed sandpaper, followed by arubbing 
with fine sandpaper as shown in the circle 


j 


1512 Prospect Avenue 





When you change to 
WINTER OIL 








“Renew your 
PUROLATOR OIL FILTER 


These two suggestions mean a lot to 
the peace of mind and the pocketbook 
of the winter motorist. Winter oils 
give close working parts a film of the 
right consistency. The Purolator keeps 
that film free ol diet and grit and hard 
carbon and metal particles. 

The Purolator should be. changed 
after 8,000 miles of driving. Keep the 
new winter supply clean. Then you'll 
have good lubrication...rather than 
a black, viscous substance, full of 
harsh abrasives. 

GENUINE Purolators filter so effec- 
tively that crankcase oil retains its 
color after thousands of miles of driv- 
ing. Be guided by your own eyes. 
Don’t be satisfied with something 
cheaper, and just as good. Insist on a 
GENUINE Purolator. Motor Im- 
provements Inc., Newark, New 
Jersey, makers of 


PUROLATOR 


The Oil Filter on Your Motorcar 
LICENSED UNDER SWEETLAND PATENTS 

















Here’s New Interest with 


MINERALOGY 
for Amateur Scientists! 


Wouldn't you like to know if the peculiar stones you 
pick up everywhere are valuable minerals, or just 
plain rocks. Wouldn't you like to have a collection 
of rare and interesting minerals from all parts of 
the world, and know the strange history of them all? 
A “‘ScienceCraft’’ Mineralogy Outfit will start you 
on this new and fascinating hobby. Each Outfit con- 
tains an assortment of minerals specially prepared for 
study and experiment; also equipment and instruc- 
tions for collecting, identifying, testing and analyz- 
ing minerals. 
The Outfit above, No. 305, contains 32 
different Mineral Specimens, with Test- 
ing Equipment and Instructions . . $3.00 
Other Outfits at $1.00, $5.00, $7.50 and $10.00 
Ask for ‘‘ScienceCraft'’ Mineralogy Outfits by name 
wherever scientific sets are sold; or we will send 
your Outfit, fully prepaid, upon receipt of price. 
BIG SCIENCE SURPRISE PACKAGE 
containing Mineral Specimens for experiments 
a tails of ‘‘ScienceCraft’’ and ““CHEMCRAFT” 
Outfits. Please send 3c stamp for postage. 
The PORTER CHEMICAL COMPANY 


and other Scientific information, also full de- 
Hagerstown, Maryland 
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SLANT-TOP WALNUT DESK 
(Continued from page 84) 


and two 12%4-in. long grooves were cut for 
the lower edge of the dividing walls of the 
desk. The ends of the desk were built of 34-in. 
veneered stock as shown at b. A %-in. strip 
was rabbeted and glued to the front edge to 
give added strength. However, this entire piece 
may be made of 5@-in. material, if desired. 
In that case it will be unnecessary to use the 
spacing block shown at c to set the drawer 
over to miss the edging strip. Shelves and in- 
side dividing walls were made of 3%-in. wood 
as shown at c, and the outside top of the desk 
is given at d. The cross sections and view at e 
show in detail the fitting of the top and the 
desk board. 

Figure 7 illustrates the construction of the 
drawers. The larger drawer was made with 
dovetail joints, and the two smaller inside 
drawers with simple rabbeted joints. 

Hand-hammered lacquered copper hard- 
ware was used. Dimensions for the drawer 
pulls are shown at a, Fig. 8. These blanks were 
cut from heavy copper and hammered to the 
shape shown at b. Two diamond-shaped 
bumpers were cut and hammered from cop- 
per as at c. These were nailed to the desk 
board with copper nails so they rest on the 
top of the two gate legs when the desk is 
open and prevent marring the desk board. 


ANGLE-IRON FENCE FOR 
RIPPING ON BAND SAW 


Home workshop 
owners who have a 
band saw but no cir- 
cular saw often find 
it necessary to rip 
long, straight pieces 
of stock on the band 
saw. A simple rip- 
ping fence for this 
purpose, if the band 
saw has none, can be 
constructed from an- 
gle iron, such as a 
piece of an old bed- 
spring frame. 

Ashort pieceabout 
4 in. long is riveted 
at right angles to the 
end of the long piece, 
as shown. This serves 
as a back support to insure that the fence will 
always be parallel to the saw blade when it is 
clamped in position. At the other end of the 
fence, fasten a small piece of metal which has 
been threaded for a thumb screw. The dis- 
tance between the inside surface of the back 
support and inside surface of the thumb screw 
mounting should be approximately %4 in. 
greater than the width across the band-saw 
table—J. L. Biro. 








Ripping fence for a band saw made almost en- 
tirely from piece of an old bed-spring frame 


GASOLINE CLEANS SHOE BRUSH 


WHEN the family shoe brush is so full of 
wax polish that it will no longer shine shoes, 
it may be cleaned by soaking it in gasoline and 
then washing it with the garden hose. The 
finer the hose stream and the greater the pres- 
sure, the better the results—M. A. Cooper. 











NOW! you can have a 
GENERAL @ ELECTRIC 


COMPLETE WORK 





@ Six Machines 
in one... and 
you can buy them 
one at a time! 


Here’s a new, easy way to 
get the complete General 
Electric Workshop with- 


out issi th 
sneniyt Che Gis ten No Belts ¢ No Pulleys 


By-Step Plan you start All| Units Instantly Interchangeable 


with any one of the 
6 individual units and 
add the others whenever 


Never before so many practical working features 
in a motorized workshop! Every attachment 
driven directly from the General Electric motor. 


you wish. A few pennies Frictional power losses and vibration reduced 


a day and you 







to a minimum. High-efficiency, ball- 


bearing 


will soon have motor. Ample power at cutting edge assured 
the complete a "A by motor’s powerful torque and inertia of arma- 













CoN ¥ 


Workshop. “7 





level never before achieved. 


ture and fly-wheel. Surprisingly low current 
consumption cuts down operating cost to a 

































miter gage, guards and tilting table. 
Makes bevel cuts up to 45°. Rips or 
cross-cuts wood up to 1%" thick. 


The G-E Complete Work- 
shop is a marvel of com- 
pleteness, unsurpassed 
in all-round efficiency, 
unmatched in practical 
working features! See a 
demonstration at your 
Refrigerator dealer’s or 
local hardware store—or 
mail the coupon today 
for FREE illus- 
trated catalog 
and details of / 
the G-E Step- 
By-Step Plan 









(above) SANDING, GRIND- 
ING AND DRILLING AT- 
TACHMENTS—with in- 
dustrial type drill 


chuck, 9 twist ° 
drills, sanding disk, 





14” grinding arbor WOODLATHE—Swings work up to 
and sanding table. 9” dia.,with extension up to 30°. 


QUICK CHANGE 
ATTACHMENT 
CLAMP makes 
attachment of 
i sanding table, 
EN ME-tenckeicets Soe 
motor, saw blade, ripping fence, ter of seconds. 


(left) SCROLL & 
SABER SAW UNIT 
— with table 
and complete 
set of blades. 































of easy owner- SSREBEREESEEEEEEEEEEEEEEBEBEEEEEES 
ship. GENERAL ELECTRIC COMPANY 
° Specialty Appliance Dept., Sec. PS-12 
Nela Park, Cleveland, Ohio 


Send FREE book on the G-E Workshop. 











Name 
Get this free illustrated book 
with full story of the G-E Address a es ee Se ee ae 
Workshop and Step-By-Step 
Purchase Pian. City State 
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DON'T LET 


PROTECT 
YOURSELF 
WITHA 


Ha Dees 


HOT WATER HEATER 
















Only HaDees provides full 
control of heat for all 
weather driving. 


HaDees Heaters are guaran- 
teed to fit any make or 
model of car. 


HaDees modern styling will 
enhance the interior beauty 
of your car. 


Thousands of HaDees Heat- 
ers have outlived four and 
five automobiles. 


HaDees brings the luxury of 
hot water heat within the 
reach of every car owner. 


Write for information now 
on how to enjoy living-room 
comfort in your automobile. 


LIBERTY FOUNDRIES CO., 
Rockford, Il. 
(Division — Burd Piston Ring Co.) 












Se 
Bay 


48 
$ 
yA 
? 
x 
i 
@ For 2° years the finest piston rings 
have b.«cn BURDS. They cost no more 
than o:hers. When you want better 


motor necrformance ask for a BURD 
bii-Speed’’ overhaul. 








Lighthouses, Lawn Figures, Doll- 






houses, Ete. Build fromour BLUE- “\ 
PRINTS or assemble our “al . | 
KITS. B30 Windmill (as il- ¢ 
lustrated) 24-in. high, BLUEPRINT 65c; 
KIT $4.75. B25 Windmill, 20” high, ope r- 
ates Duteh Girl ¢ hurning butter; BI - | 
PRINT 50c, KIT $4.25. L ighthouse, 40” | 
high (octagon style) BLI | 
PRINT $1.00, KIT $5.95 oth Gen- | 
tury Viking Galley, BLUEPRINT 35c. A 
XMAS SPECIAL L ° aS ‘a 
Colonial Dol e »— 6 | 
rooms, tw« -~ ory BL U EP RINT. S0e, 
KIT (can be assembled in one ho 
only $2 95 regul ur $3.75). Ship pir Yi wei vent 
Send 10c for ¢ ALOG illustratir ” 5 Hol ome ° We orkshop Projects 


for garden om i he me 
CRAFTSMAN’S MODEL CO. 
K-1 2030 N. 4ist St. Milwaukee, Wis. 
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UT to break their remarkable record 
O of last year, home workshop clubs 
throughout the country are hard at 
work on toys to be distributed to the needy 
children of their communities at Christmas. 
There are now 181 active clubs, and the com- 
bined output of toys will be impressive. 
Last year there were single clubs, such as 
that in Denver, Colo., which constructed 
from 300 to 400 new toys, and even relative- 
ly small clubs in many cases distributed as 
many as fifty well-painted handmade play- 
things. 
Some of the clubs made their plans months 
ago and gathered a large stock of materials 
through donations from dealers, the salvag- 


ing of lumber from old boxes and the 
personal contribution of waste 
stock by members. 

The best way for a club to 


make a large number of toys, it 
has been found, is to study the 
combined shop facilities of the 
members and then pick two or 
three fairly simple but novel and 
attractive toys that can be made 








Official Magazine 


POPULAR SCIENCE 
MONTHLY 


CLUBS 


Rush Work on Toys 
for Needy Children 


to best advantage on the machines available. 
Samples of possible toys are brought in by 
various members and fully discussed with a 
view to improving the design, if possible, 
and simplifying the manufacturing opera- 
tions. The stock is then marked by means 
of templates, and the parts are made as far 
as practical on a production basis. It is often 
possible to speed up the work by making 
simple jigs and fixtures. A striking example 
of this method of attacking the problem 
was given in a previous issue (P. S. M., 
May ’35, p. 91). 

As far as possible, of course, the parts are 
painted before assembly, but what painting 
remains is divided up among the members 
best equipped to undertake it. Few clubs 
are without at least one member who has 
good paint-spraying facilities. If it happens 
there is nothing of the sort available, it would 
pay the club to consider purchasing a com- 
plete outfit or assembling it as a club project. 

Designing and constructing a good port- 
able paint-spraying outfit would, indeed, 
arouse as much interest in the 
average club as any project. An 
example of what can be done is 
shown in two of the accompany- 
ing illustrations. This, however, 
was not made by a club, but by 
LeVern T. Ryder, president of the 
National Homeworkshop Guild, 

(Continued on page 88) 


A window exhibition of outstanding craftwork by members of the Washington, D. C., club 











POPULAR SCIENCE MONTHLY 








able. 
1 by 
th a 
ible, 
era- 
eans 

far 
ften 
king 
aple 
lem 


are 
‘ing 
ers 
ubs 
has 
ens 
uld 
m- 

ct. 

rt- 

















SEWING-MACHINE COVER 
SERVES AS CABINET 


LD-FASHIONED sewing-machine covers, 
which are still to be found stored away 


in many attics, can easily be converted into | 


useful and attractive sewing cabinets. The one 
illustrated was made from a walnut cover by 
adding legs to make it 25% in. high, exclusive 
of the handle. The top was cut in two parts 
to make the lids, and a 1%-in. piece was fas- 
tened across from end to end so that the lids 
and handle could be attached to it. A tray 1% 
in. deep and half the size of the cabinet was 
made to slide on %4 by 3-in. strips glued to 
the sides. 

The legs and stretchers were cut from 34-in. 
stock and assembled with dowels. The top of 
the legs, which were left straight for 1 in., 
were set into the box and fastened with glue 
and’ screws. Of course, the legs could be 
turned or designed in any way preferred. The 
handle was cut from 9/16-in. walnut and fas- 
tened to the 1%-in. piece with screws from 
underneath.—_F. U. Jupp. 





The box part of this walnut sewing cabinet 
is the cover from a discarded sewing machine 


NEAT SHIP-MODEL PORTHOLES 








Waite working on a model of the destroy- | 


er Preston, I met the problem of making the 
portholes by sharpening one end of a piece 
of %-in. brass tubing and forcing it like a 
hollow punch into the hull. I then lifted out 
the excess wood with a knife point and pushed 
the end of a piece of %-in. brass rod into 
the hole to press down any loose fibers of 
wood. When the hull was painted, disks of 
black paper were punched with the sharpened 
end of the %%-in. tubing and cemented into 
the holes—Harotp Hart Kro.t. 


| 
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Model R 
Microscope 
72 to 300 
diameters 











|A STRANGE, NEW ADVENTURE 
AA Leena ce 













FOR CHRISTMAS 


UCKY is the nature enthusiast who 
finds a Bausch & Lomb Amateur Mi- 
croscope waiting for him on Christmas. 
For him there is a fantastic new world of 
mystery, a world which Nature has 
hidden from the unaided eye, a world of 
hideous monsters and of delicate fairy- 
like beauty, a world visible only through 
the magic of the microscope. And inthe 
Bausch & Lomb Microscope he has an 
instrument of the fine precision which 
alone can give the sharp detail essential 
in microscopy. The Bausch & Lomb line 
of amateur microscope equipment is 
made in the same factory by the same 
workmen who produce professional 
microscope apparatus for world-famous 
doctors, laboratories and research scien- 
tists. 


Model R Microscope, 72 to 300 diameters, 
in walnut case and with 455-page book, $21 
(Book alone, $7.50). New Gem Microscope, 
72 to 150 diameters, in walnut case and com- 
plete instruction manual and Course of Experi- 
ments (20,000 words), $14.50. Gem Science 
Kit, complete portable microscope laboratory, 
$9.50; with New Gem Microscope, $24.00. 
Micro-Projector, $18.50. Photomicrographic 
apparatus, $12.50. 


Write for Interesting Free Literature. 































New Gem 
Microscope 
75to 150 






BAUSCH & LOMB 


Please mention Poputar ScteENcE MontHLY when answering advertisements in this magazine. 











Gem Science Kit 
—49 pieces 


Mictro-Projector—throws 
image on screen 





Photomicro- 

graphic appa- 

ratus—takes 
photos through 

microscope. 


Made by “America’s Leading Optical Institution.” 


OPTICAL CO. 


. « 111 BAUSCH ST., ROCHESTER, N. Y. 
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LEANBORE 


NITRO EXPRESS 
RY, /7 4 BY 





LOOK «es crimp 


and top wad moisture 
sealed. 


LOOK .. « corru- 


gated body — stiffer, 
tougher. 


LOOK « ee double 


wetproof. 


LOOK ee « correct 


number of perfectly 
rounded pellets. 


” LOOK *# eesuperior 


wadding — lubricated 
to prevent leading. 


LOOK... extra 


high solid brass head. 


LOOK ees recog- 
nized Standard Brands 


of progressive burn- 
ing powder. 


LOOK eee patented 


Kleanbore primer 
that won’t rust or pit 
the barrel. 


SEE WHY THESE SHELLS GIVE 


Kalanced Fallen 


T’S no accident that Nitro Express Shot 

Shells bag more game. They're built to 
give a balanced pattern—a uniform spread 
that holds true for 40, 50, 60 yards or 
more. No holes or fringed edges for your 
bird to get through. 

Equally important to water-fowl 
shooters is the downright reliability of 
Nitro Express Shells under all shooting 
conditions. In tests they’ve been soaked in 
tubs of water, frozen and kept in ice for 
days—yet they came through with their 
full long-range smash when the firing pin 
hit their non-corrosive Kleanbore primers. 

SHOOT NITRO EXPRESS SHELLS 
this season. See if they don’t pattern better 
than anything you've ever fed your gun. 
See how they reach out at extreme ranges. 
See if their field performance isn’t the best 
reason of all for you to continue shooting 
them. Remington Ammunition Division, 
Remington Arms Company, Inc., 1799Seaview 
Avenue, Bridgeport, Connecticut. 


Remington, 


*66.u.9. PALOre 
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HOME WORKSHOP CLUBS 


(Continued from page 86) 














Two views of a portable paint-spraying out- 
fit assembled by the president of the Guild 


for his personal use. The air tank is scrap from 
a small water system; the compressor is a tire 
pump from an old-style auto. The fly wheel 
was taken from an old sewing machine. The 
pump bracket is made of angle iron. The 
air gauge, relief valve, and fittings are new 
material. A '%4-h.p. washing-machine motor 
drives the compressor. The spray gun and 
hose are standard. Note the 3-in. pipe run- 
ning from the compressor to the tank; it is 
important to use this instead of the %-in. 
size with which old tire pumps are fitted. 
With the smaller pipe the pump will run 
hard and the pipe will heat badly. 


CLUB ACTIVITIES 


Waite Homeworkshop Club, Worcester, 
Mass. At the organization meeting of this 
new club, the following officers were elected: 
L. Harold McKinsty, president; Joseph H. 
Smith, secretary; Burton D. Stone, treasurer. 

Capital Homecraft Club, Washington, D 
C. The first public exhibition of members’ 
work was held for two weeks in the show 
windows of the Canadian Pacific Railway 
offices. The printed program, besides listing 
the exhibitors and officers of the club, con- 
tained a coupon addressed to the secretary 
of the club, as follows: “I would like to 
know more about the Capital Homecraft 
Club and to meet its members. I would be 
pleased also if you would send me an in- 
vitation to attend the club’s next meeting.” 
This was provided so that any visitors who 
wished to do so might leave their names and 
addresses for further information about the 
club. One entire page of the program was 
given over to (Continued on page 98) 


















SPORT BINOCLE IN CASE 


Adjustable 
Lenses 


$2.00 


postpaid 


. Strap 

5s handle leather- 

~ ette case. All 

black finish. 24 power magnification, fine lenses highly ground 

and polished, 1%’’ objective lenses, ‘large ocular lenses, Com- 
fortable. Guaranteed. 


NEW! Forecasts weather 24 hours ahead 
‘*HYGROSCOPE”’ 
00 


postpaid 


Automatic, self- adjustable 
American-made! Forecas 
ad hours ahead in fresh air oF 


Forecaster and S 
Humidity Tester 





ee accuratel 


‘in doors or 
out. 2%” — i: rd- 


. Check or m. o. 





ceive with our compliments a practical 6-year perpetual celles 


6-Year Calendar. Send 10c to cover mailing costs, and re. 
loid pocket calendar, attractively printed in two colors. 





HAMILTON SPECIALTY CO. 
135 Lockwood Ave., Dept. 10, New Rochelle, N. Y. 














RADIO 


BEGINNER’S 
Simplified Manual 











If you have trouble reading radio blueprints 
here is a manual so simplified that every symbol 
and mark on a blueprint or hook-up is explained 
with plain words and pictures. Every radio oper- 
ation from simple soldering to trouble shooting, 
to building and improving marvelous long and 
short wave sets, is made so simple and clear that 
you just cannot fail to understand many things 
that may have puzzled you before. A few min- 
utes a day with this manual will teach you what 
it takes years to learn without it. Prepared by 
technical radio experts who KNOW how to ex- 
plain things for non-technical radio enthusiasts. 


How To Test, Build, and 
Service RADIO SETS 


Simple tools needed, soldering simplified, chassis 


making, voltage, amperage, etc. explained, checking 
circuits, measurements, formulas, definitions, testing 
condensers, transformers, coils, speakers, polarity, 


ground, etc. Radio kinks and short cuts, space-winding 
coils, making plug-in coil forms; wiring hints; experi- 
mental binding posts, transformer repairs, antenna 
kinks, condenser kinks, improving old broadcast re- 
ceivers, eliminating interference, installing automobile 
radio, radio-servicing and trouble-shooting. The short 
waves, building all-wave and short-wave receivers, 
tables of information, data, codes, and complete de- 
tailed index for instantly finding any point, fact or 
information you want to know about. 


Satisfaction Or Money Back 


Send No Money NOW 


POPULAR SCIENCE MONTHLY publishes this book. 
Do not hesitate tosend for it because WE GUARANTEE 
that if you are not satisfied we will send your money 
back to you. Send for this bran NEW manual, THE 
RADIO EXPERIMENTER and BUILDER, a cloth 
bound manual of 256 pages, hundreds of simplified 
drawings and diagrams. Send no money now unless you 
prefer to. Pay the postman when the manual comes to 
your address. 


POPULAR SCIENCE MONTHLY PS 12-35 
353 Fourth Avenue, New York. 

Send me the NEW book, RADIO EXPERIMENTER and 
BUILDER. I will pay postman $2.00 plus a few cents 
postage when the manual arrives—you GUARANTEE that 
if I am not satisfied with it you will refund my money if I 
return it within ten days. (If you prefer to pay now send 
$2.00 with order.) 


Name 





Address 





TO RT EAE ony arene 
Orders from outside United States must be accompanied by $2.00 
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HE ancient game of ice curling is rapidly 
gaining popularity as a winter sport. The 
principal expense is for the so-called “stones,” 
but this can be reduced to a nominal sum by 
making them from old auto brake drums. 
The game may be played on any reasonably 
large expanse of smooth ice. The rules and 
regulation layout for a curling rink can be 
found in athletic handbooks. Curling can be 
practiced, however, simply by laying out a 
circle 100 ft. in diameter with a ring 4 ft. in 
diameter in the center. A piece of heavy cord 
and two spikes will serve as a compass. The 


CURLING “STONES” FROM BRAKE DRUMS 


object of the game is to stand outside the 
large circle and slide the heavy stones along 
the ice in an attempt to place them inside the 
4-ft. circle. 

Old auto brake drums may be obtained at 
any junk yard. Select four or six of similar 
pattern. Those having a rolled edge are to 
be preferred. A piece of %4-in. pipe, 10 in. 
long, with threads on one end, is hammered 
flat to within 2%-in. of the threaded end and 
bent at a right angle, as shown in the draw- 
ing. Then drill the flattened section to cor- 
respond with two holes in the brake drum. 
Fasten this to the drum with carriage bolts 
longer than necessary, and secure the nuts 
with lock washers. A piece of %-in. pipe, 
about 6 in. long and threaded on each end, 
forms the handle. On one end of this, screw 
a Y%-in. pipe cap; and on the outer end, a 
4-in. elbow. Now tighten this assembly on- 
to the bent piece. 

A “stone” made in this way will weigh 
from 5 to 10 lb. depending upon the drum 
used. If you prefer a heavier stone, connect 
the bolts extending inside the drum with a 


"y" PIPE 


PIPE 
CAP 










CARRIAGE BOLTS 
FLATTEN 












CONCRETE 7 


Sectional view of concrete-filled brake drum 
with handle made of %%-in. pipe and fittings 

















To give a good grip, the handle is wrapped 
with cord between the elbow and the end cap 


loop of wire, about No. 10 gauge, and pour 
full of concrete. The wire will hold the 
concrete in place. Smooth the concrete off 
with the top where it comes through the holes 
in the drum. 

Using heavy cord or light rope, wrap the 
handle between the elbow and the cap, and 
secure the ends by looping back under the 
wrapping. Shellac the wrapped handle and 
paint half of the stones you make red and 
the other half black. 

Each contestant throws two or three stones, 
and the score is counted before the opponent 
throws. If the stone stops inside the small 
circle, it counts five points. One touching or 
stopping on the line counts one point. The 
first contestant to obtain 100 points is the 
winner,—V, B, JACKSON. 








The Worlds Best Shaves with 


Ingrams for these 


REASONS 











EVERY WHISKER WILTED 


No whiskers are tough to Ingram’s! It 
softens them down to the skin line, gives you 
a clean shave in a quick once-over. 


Ingram’s Shaving Cream has in it three special ingredients, put 
there especially to do these three helpful things for shavers— 


Ist, to wilt whiskers quicker, and more thoroughly. 2nd, to 
prepare the skin for easy, scuffless shaving. 3 
shave and put an end to after-shaving irritation. 
Because it gives you extra help in shaving, I 
extraordinary comfort. And it’s concentrate 
ing cost less. Three months of cool shaves in each tube or jar. 


INGRAMS SHAVING CREAM 





YOUR SKIN CONDITIONED 


Ingram’s prepares your face before you 
shave. Tones and smooths the skin, and makes 
the razor glide with never a skip or jump. 


to cool the 


m’s gives you 
to make shav- 


TUBE OR mw 








3 COOL SHAVE, COOL FACE 


Ingram’s brings a bracing coolness to 
your shaves. It banishes sting and smarting; 
protects against rawness. No lotion necessary. 





TRY THE WORLD'S COOLEST SHAVE fee 





BRISTOL-MYERS CO., Dept. J-125 

110 Washington St., New York, N.Y. 
I'll gladly try Ingram’s for 10 
days. Send me sample tube, free. 


Name 





Street 





City _State 
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TLL PUT THAT® (SOFFEE TABLE 
DRAWER PULL COBBLER’S BENCH DESIGN 


” wae REMOVABLE TRAY 


IN TO By Donald A. Price 
HE typical cobbler’s bench 
I partitions on this coffee 
table are not fastened di- 
rectly to the bench top as usual, 
but form the sides of a removable 
serving tray. When set on the 
bench, the tray is kept in position 
by pegs which fit in holes in the 
bench top near each corner. With 
the tray in place, the piece would 
also serve as a convenient and un- 
usually decorative smoking stand; 
when the tray is removed, a sturdy 
bench remains. 

The square, tapered legs are 
turned at the upper ends, which 
pass through the seat or top. The 
angle given on the drawings for 
boring these holes, it should be 
noted, is taken on line A-A, which 
is at 45 deg. to the edges of the seat. Bore Round all corners and sharp edges, taking 
all the holes with a jig in order to get the the most off wherever wear would be ex- 
legs at exactly the same slant. Use sand- pected to have occurred over a period of 
paper wrapped around a 1%-in. diameter years. 
rod to shape each hole slightly elliptical at The design calls for the use of maple. Fin- 
the top in the direction the wedge tends te ish to match any other Early American fur- 


MAKE PERMANENT spread the wood. niture you may have. 


FURNITURE 
























Early American in 
style, this maple 
coffee table has a 
tray with partitions 











. ND AL 
REPAIRS with PLASTIC WOOD 3% PARTITIONS “CORNERS. 
Anyone can do a ship-shape job of repair- 2 
ing quickly—loose drawer pulls, broken |_ 99" (TRAY 
chairs, loose casters, holes in wood, nicks, 
cracks, screw holes, etc.—with this wonder- ‘ = Vv" 
ful new discovery called Plastic Wood. It is ; ses 
actual wood in a can that handles as easily TRAY 
as soft putty—yet when dry it is as solid BOTTOM 
and lasting as real wood. It’s wonderful. Detail of Tray Corner 
DOVETAIL AND PEGGED JOINT 
INSIST ON THE GENUINE REMOVABLE penne 


TRAY 





For permanent, expert-looking repairs 
use genuine Plastic Wood—which has all 
the properties of wood except grain—ad- ry % ie 

at) tt 


heres to wood, metal, stone, glass, plaster or aces = a) 
wo 
- “4 PEG NEAR 
EACH CORNER 
OF TRAY FIT- 
TING IN HOLES 
: IN BENCH TOP 
TO LOCATE TRAY 
ai Ye DIA 
} coos PEGS 
Jypical oS 
= i Joint 


porcelain—will hold nails and screws and 
the tray in place on the bench top 




















can be sawed, carved, sanded, turned on a 
lathe without splitting, cracking or crum- 
bling—can be painted, varnished or lacquered 
perfectly —is waterproof, weatherproof. 


PLASTIC WOOD IS IDEAL FOR— 


Filling cracks along baseboard, drain- 
board, in floors; filling old nail and screw 
holes; repairing damaged toilet seats; filling 
holes around pipes or wiring; resetting loose 
bathroom fixtures in plaster or tile; filling 
cracks in porcelain, cement or stucco; 
patching automobile tops; replacing old 
rotted wocd; 
etc., etc. 

Plastic Wood 
comes in 25c 
tubes, 35c cans 
—in 9 colors— 
at paint, hard- 
ware and vari- 
ety stores. The 
A. S. Boyle Co., 
Cincinnati, Ohio. 





18" 














%5" RADIUS 
ON CORNERS 


Section A x 


{ ¥" SQ 
Working drawings of the table. Note the pegs that keep 









SOFT-JAWED TWEEZERS 


Wuite making small blocks from balsa 
wood for the lifeboat tackle of the PopuLar 
ScreNcE MontTHLy destroyer model Preston, 
| I hit upon the idea of gluing two pieces of 
| very soft balsa inside the jaws of a pair of 











(Inc.) TWEEZERS 
five-and-ten-cent-store tweezers. With this 

| tool, small balsa parts may be held firmly with- 

| out being pressed out of shape or otherwise 
marred.—Harotp Hart KROL. 


The jaws are padded 
with soft balsa wood 
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| ‘FIRST, REAL 
OCOMOTIVE 


WHISTLE 


- MODEL RAILWAY SCENERY 
BUILT UP WITH PAPER 


Realistic scenery of cardboard and crumpled 
newspapers applied over a wooden framework 


EALISTIC mountains, cuts, hillsides, and 

other scenic settings for a model railway 
may be cheaply and easily constructed by ap- 
plying cardboard and crumpled newspapers 
to a rough frame of wood. 

To build a tunnel, for example, first erect 
a wooden frame, either fastened permanent- 
ly in place or made removable for access to 
the track within the tunnel. This should 
be of the general outline and size desired, 
as at A in the sketch below. Next, cover this 
frame ‘with cardboard, tacked on as shown 
at B. Pieces of discarded boxes, old cartons, 
or anything will do because this will all be 
covered. 

Mix up a good supply of wall-paper paste 
or ordinary flour-and-water paste. Clear off 
the top of the workbench or an old table, and 
have a pile of old newspapers at hand. 

Open out a newspaper on the table and 
cover it with paste. On this lay another sheet 
of newspaper and coat it with paste. Con- 
tinue in this way until you have four thick- 
nesses of paper, the top of the last sheet be- 
ing also covered with paste. Take these pa- 
pers, which by now will be quite soft, and 
apply them to the hill with the paste side 
down. Crumble them up here and pat them 
down there till the desired shape is attained, 
as at C. 

When dry, in about two days, paint in 
grays and browns, with a little green in 
places, and you will have a hill that will sur- 
prise you with its strength, lightness and ex- 
cellent appearance. There will be none of 
the mess and unsightly cracking that accom- 
panies the usual method of building scenery 
with plaster. An appropriate scenic back- 
ground may be painted to match as shown in 
the photo above.—GerorcE G. KINNEAR. 


The frame is first covered roughly with old 
cardboard, then with paste-soaked newspapers 


NEXT MONTH 
A Model of the Yacht 
Nourmahal 


A BEAUTIFUL little scale model of Vincent 
Astor’s yacht Nourmahal, which has often 
flown the President’s flag, will be the next in 
our Modcl-of-the-Month Club series. The 
plans will appear in the January issue. 
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ON A 


MODEL TRAIN 


Copy of the new high-speed Commodore 
: Vanderbilt. Equipped with whistle, com- 
“7 plete distant control, freight or passenger 
} cars, $19.50; (without whistle, $15.00). 


AND A BIG 44-PAGE BOOK To TELL YOU ALL ABOUT IT! 


you can hear it—so send this coupon at once 
for the new Lionel catalog— 44 pages packed 
with excitement. New streamlined models—a 
whole fleet of them! A gateman who pops out 
of his shanty, flags the limited and ducks back 
again— automatically. r 


EREcomes Lionel with the greatest achievement 

in model trains—a real locomotive whistle! 
Press a tiny button and the locomotive pipes a 
long, loud blast. Or short, sharp, shrill ones. 
Or both short and long—just as your finger 
commands. Anytime=as the train is roaring 
down the track, backing, switching or standing 
still. It's amazing= but there's not space enough 
here to give you all the thrilling details— all the 
official signals it will blow — how it works, where 


Please mention PopuLAR SCIENCE MonTHLY when answering advertisements in this magaz 
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EL TRAINS: 
LONELT AIS 


3 
: 


a, 


te eh 


FREE!!! 


pA 
At any department 

store, toy, hardware 7 
or electrical dealer. Hy 


THE LIONEL CORPORATION 
Department 6 
15 East 26th Street, New York, N. Y. 


Please rush me your new 1935 Catalog. | enclose 
10c in stamps to cover postage and handling. 


MY NAME cana 
(Please Print) 


ADDRESS 
a 


ine. 





















Safeguard Your Face! 


Shoot Hislown 


Shotshells! 







Do you know that some shotguns fail 








to entirely enclose the shell head ina pro- 
tecting ring of steel? That there might be 
a serious backfire into your face if there 
should be a weak spot in the shell head? 


Western shells with the patented STEEL- 
LOCKED head protect you against injury! 
Paper tube, base wad, brass and a PRO- 
TECTING RING OF STEEL are LOCK- 
ED TOGETHER!...And Western gives 
you the extra advantage of pat- 
ented SEAL-TITE moisture- 
proof wads. Get complete de- 
tails and the booklet that will 
juprove your shooting, “HOW 
TO HIT ’EM”, 





















































WESTERN CARTRIDGE COMPANY 
Dept.L16,East Alton, Ill. 

Send leaflets on Western Shotshells and the booklet, 
“HOW TO HIT ‘EM"—free. 





Always mention PopuLAR SCIENCE 
MoNTHLY when answering adver- 
tisements in this magazine. 























YOUR WAY 
With this Coupon 


; - Equipment Co. 
To The Victor Sefe F nawanda, & 





ae a -bet of MAK-UR- 
aCRE 
_— send feet Pt, advertived in 
Por JLAR SCIENCE, Dec. 3 
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10 G'7doruly RECORDS 
VIVIDLY INDEXED! 


Put these bright, durable “‘signal flags’’ on | 
any type of records you want organized for | 
quick finding—cards, charts, art work, port- 
folios, brief cases, etc. It’s easy, simple. (See 
below.) You clip Rand Mak-ur-Own Tabs to 
any desired length, type or write your own 
labels, attach to the handiest margin. Labels 
can be changed at will. Mak-ur-Own Tabs are 
flexible, transparent, celluloid strips, 6 inches 
long. Very durable. Available in seven colors. 
Your stationer sells Mak-ur-Own | 


RAND Mak-ur-own 
INDEX TABS 
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FUN WITH COMICAL ANIMAL PUPPETS 


(Continued from page 67) 


r ‘ 
(SQUARES 
| 
| 
FORE PAW 
Cut Two 






















This king of beasts 
will get a laugh 
anywhere. He is 
made from an oid 
red inner tube with 
fur for hair. The 
patterns are cut as 
shown in the draw- 
ings. Bits of thin 
white rubber are 
sewn in the jaws 
for teeth, and a 
scrap of curled red 
rubber added to rep- 
resent the tongue 


tangle. A drop of shellac put on every knot __ tail, two-piece forelegs, and one-piece hind legs. 
with a toothpick or other pointed tool will Arrowheads are cut where indicated on the 
insure the knots’ holding. drawings and slipped into slits. The head is 

The seals should be nailed through the attached by three strips %4 by 1 in. with 
tail (where the lead is) to a board or to the arrowheads at each end. One end is slipped 
floor of the stage, preferably about 10 in. through a slit in the body; the other end, 
apart, otherwise they will bob about when _ through a slit in the neck. The body should 
the ball is worked. They can also be fixed first be sewed where indicated, then the legs 
to two cones from which the tops have been inserted in slits cut in the body, and the 
cut. If these are weighted with sand or tail joined in the same manner. Before at- 
stones, they will hold their places. You have _ taching head to body, sew the nose and two 
seen similar stands at the circus. Painted in jaw pieces together, tack back the ears and 
gay colors, they will enliven the act. the eye triangles, and sew or glue hair where 

Of course, the manipulation must be _ it is to go. Stuff the body loosely and slip 
practiced by the operator before he attempts spools in both the head and the body. With 


to give a performance before an audience. 


Slow smooth movements should be striven How to make a standard _(—=3__ ae stRinGs 


for. Pauses are effective and give contrast, controller 


The lion requires a three-piece body, head, 


























double rubber 


-* 


insert wire 
fastener here | 
& end through 
ot in head 


BODY 





Jasten tal 4 
here 














for animals | 
é | 
\ HEAD STRINGS—” 
Lo a SHOULDER 
7) STRINGS 
| SQUARES 


RUBBER LOOP 
FOR HOLDING 





The elephant is cut 
from a dark gray 
inner tube with the 
rough side outward 











POPULAR SCIENCE MONTHLY 




















The acrobatic tomcat all ready to perform 


a large needle, pass a 50-in. length of carpet 
thread through rubber and spool for fasten- 
ing to the controller. 

The controller for the lion or any four- 


| footed animal may consist of a main stick 


about 1% in. wide and the length of animal, 
and a crosspiece 8 or 10 in. long. The cross 
stick is fastened about 1 in. from one end of 
the main stick. Drill two holes in the front 
corners of the main stick, two more at the 
edges, about 2% in. back, and two others 
3% in. from the front end. The latter are to 
hold the rubber thong beneath which the 


| hand is slipped when manipulating the pup- 


pet and by which the puppet is hung when 
not in use. Drill another hole in the middle 


| back end, and two more 2% in. from this 


end. Attach the strings as shown. 
These sizes and spaces, of course, are 
approximate. The size and shape of the 


| animal determines the placing of holes and 








| 
| 


| 


{ 


& 


3 


strings. No two figures are exactly the same. | 


Balance and flexibility are very important. 

A study of the illustrations will show how 
the elephant and other animals are assembled. 
One example of wooden construction—a frog 
—is also given for those who wish to at- 
tempt that more difficult type of animal 


puppet. 


In following articles Mrs. Drake will tell 
how to make heads and bodies for mario- 
nettes of standard types with which complete 
shows may be given. 


ie a # 





Cc 






ardboard cylinders stiffen the body and legs | 








. Double Your Enjoyment 





of this Magazine 





in full color at your 


| favorite theatre 


EAD your POPULAR SCIENCE MONTHLY from cover to cover. 
Squeeze every bit of information and pleasure out of it. Then catch 
“Popular Science’ at your neighborhood movie. You'll find your 

interest in science quickened as it has never been before. 


In this new series of Paramount “shorts”, the marvels of science become 
vivid realities. They live before you on the screen with movement, color 
and sound. You actually see and hear the things which heretofore you 
could only read about. 


Thousands of people—men and women, readers of POPULAR SCIENCE 
MONTHLY and others—have been stirred by the technique of Carlisle 
& Fairbanks in presenting this most absorbing of subjects. They have 
done more than simply animate the ever-progressing story of science; 
they have made it highly personal to you and all the rest of us. 


| Two releases of “Popular Science” are already showing. A third will be 
ready shortly. Watch for them. 


Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 


CG Garamount Cicture 
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See How Much 


Life Insurance 
$400 aMonth 
== Duys at 


POSTAL 

















and has NO AGENTS 
age 22, you 
of life insurance; 
$894; and soon. 
21 to 45. 
insurance $1.00 a month buys 
at your age, 


unsettled conditions, 


ance now 
ordinarily buys; 


ditions should 


better, you pay 
manent rate of $2.00 


POSTAL HAS NO AGENTS 


a month. 





AgeAint.|AgeAmt. Thisisold line, legal reserve 
21 $1194] 34 gg49 life insurance with cash loan 
22 1167! 35 “gi3 valuesand standard provisions 
23 1140) 36 «786 and benefits printed in the 
25 1085 4 ioe policy and guaranteed. And it 
26 1057| 39 Jog is backed by this safe, 30-year- 
27 1030] 49 §g2 Old company that has paid out 
28 1003] 4; §57 Over $42,000,000 to policy- 
= br 42 632 holders and beneficiaries and 
31 921) 43 807 which operates under the New 
32 g94| 44 583 York State Insurance Law. 
45 559 T ¢ . " , . 

33 «866 [he table shows how much 
If this policydoes insurance $1.00 buys at your 
not fityourneeds, age. If you want more in- 
Postal also issues surance, $2.00 buys twice as 
other standard much, $3.00 three times as 
forms, ages 10 tO much, etc. Just fill in the cou- 


Co Saeaaive. pon below and send it with 
your first month's premium to the Postal Life 
Insurance Company. You get your money back 
if your application is not accepted. 


MAIL COUPON NOW Delays are dangerous. 
—_._ — =e ws Se SS ee ee 
POSTAL LIFE INSURANCE CO., C. H. Jackson, Pres. 
Dept. R.C.-31, 511 Fifth Avenue, New York, N. Y. 

1 wish to apply for a life insurance policy. 
My exact date and year of birth is 
My occupation is —_— ine 
1 wish to pay a premium of $ per month. This 
entitles me to $ worth of insurance. | enclose the 
first month’s premium which will be returned to me if my 
application is not accepted. 


Street and Number 





City State 


a = Clamps | 


MINIATURE 
tools with a hun- 


Not toys but fine 

dred clamping and holding uses. Made 
to industrial standards: Malleable; 
Accurately aligned steel screws with 
free-acting swivels; ground seats; 
correct designs (maximum strength) 
and accurate machining. 
‘Premier Assortment’’—4 genuine { 
Poty “C’ Clamps (recognized § 
as the finest made): 2 No. 231. 4 


4 for 60c and 2 No, 232, 


as illustrated. 
Postpaid in U. S. A. 


ADJUSTABLE CLAMP CO. 
“The Clamp Folxs’’ 
Ashland Ave., Chicago, U.S.A. 


BEAUTIFUL | 
Hardwood Panels 


COMPLETE STOCK—All sizes. 
BARDWOODS— Ail Sinep, and Kinds 





Clamp Catalog 


46 types of 
clamps for wood 
and metal 


408 N. 











BA.SAWOOD—\s”’ to 4’’ thick—1 to 8 feet lon 
INLAYS— OVERLAYS -BORDERS— Poy LDI 
BENCH TOPS— x 48 3’’ thick. Made 


an 
of af vere of HARD MAP ie, glued and bolted. 
STAIN POWDERS—For water, oil and alcohol. 


Price list sent on request 
MATHES & KLEINHANS 
Suppliers of wood & Wood products tothe Home-crafts-mar. 
615 Tiffany St. New York City 
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Only Postal Lifeof New York 
gives you an insurance value 
like this for Postal sells direct 


For only $1.00 a month at 
receive $1167 
at age 32, 
All ages — 
For the amount of 


see table below. 

This is Postal’s special $1.00 
policy designed to meet present 
It gives 
you about twiceas much insur- 
as $1.00 a month 
and beginning 
with the sixth year, when con- 
be greatly im- 
proved and you can afford it 
the low per- 



















Ww grinding a milling cutter, re- 
member that a cup wheel gives a 
flatter clearance and a stronger cutting 
edge than a disk wheel, which produces 
a@ concave clearance. 

To avoid large burrs and unnecessary 
breakage of material when drilling alumi- 
num and plastics, drill a pilot hole first 
and counterbore halfway through from 
each side. 

Solder will adhere more readily to steel 
parts if they are given a coat of blue vitriol 
(copper sulphate dissolved in water). 


A set of French curves is a useful ad- 
dition to the machinist’s tool kit. They are 
handy for blending curves on a layout. 


To obtain a good finish when milling 
deep slots in steel or stringy metal, remove 
the clearance from sides of cutter. 

Lathe and grinding centers that are tipped 
with tungsten-carbide will last a great 
many times longer than those made of even 
the highest quality tool steel. 


More metal can be manuel by using 
the down-feed than the cross-feed of a 
surface grinder, and the wheel will stand 
up longer. 


SPECIAL HAMMERS FOR 
DECORATING METAL 





HE surface of wrought iron, band iron, 

and heavy sheet steel is easily enriched 
by a method that may be called “texture 
hammering.” The hammer has small grooves 
cut in the face; these leave a pattern on the 
metal. After being hammered, the metal is 
rubbed with emery cloth. 

Before the hammer face can be cut, the 
head must be annealed by heating it to a red 
heat and allowing it to cool very slowly. 
Burying it in ashes is a good way to insure 
slow cooling. Any desired design can then 
be cut with a cold chisel or with hollow 
punches. The head may be taken to a ma- 
chine shop to be expertly heat-treated to re- 
store the original temper—R. W. WAGNER. 
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bicycle | 
want ror. 


l’ve owned the other 
kind and now | want 


©> the best there is.’ 


IVER JOHNSON 


@-aaczeite 





Boys everywhere know there’s 


“nothing to it” but Iver Johnson 
when it comes to America’s Finest 
Bicycles. Get busy with Dad and get 
your Iver Johnson for Christmas. 


Send now for color folder 46B de- 
scribing the Strongest, Safest, Easiest 
Riding and Handsomest bicycles ofall. 


Priced as 
low as $27.50 








IVER JOHNSON’S ARMS & CYCLE WORKS 
91 RIVER ST., FITCHBURG, MASS. 

New York, 85 Chambers St. Chicago, 108 W. Lake St. 

San Francisco, 731 Market St. Montreal, Coristine Bldg. 











QUICK CHANGE SUPER-SHOP 


Duro-Life 


10”, Mitre 
Gauge, high grade 6” Comb. Saw, Buff, Chuck 
and Key. You can saw, grind, disc, carve, drill. 
A real tool. Terms: Send $1.00, balance C.O.D. 


SHAW TOOL CO.,418-No. Tenth St., Milwaukee, Wis. 


Complete as ectestal. Table 7” x 








Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write to Popular Science Monthly, 
Circulation Manager, 381 4th Avenue, N. Y. 





Please mention PoPpuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 


THE NEW pa BOUCHER 
42" STREAMLINED | SPEEDSTER 













You can build this ultra-modern racing mode!. Complete hull kit needy 
to assemble— $12.50. May be equipped with Boucher high-speed e 
gine S-72. 


GET THE 1936 BOUCHER HOBBY BOOK 
\ SCALE MODELS 


Select the mode! you will make this winter from 

the large Boucher assortment: over fifty differ- 

ent models. Historic vessels, clipper ships, 

\ fishing schooners, ancient and modern war- 
ships. Steamship, submarine, coastguard 

a __ cutter, racing yachts, etc. 

a GET BOOK “SCALE MODELS OF 

= AMERICAN SHIPS” 

Both copies mailed promptly-25c 

Boucher, Dept. P. S. 
126 Lafayette Street 

New York 
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WITH A 
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NEW 1936 ATLAS CATALOG 
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ATLAS METAL LATHES 
AND sein aaa 


ATLAS OR1LA PRESSE 
ano accessonies « 


atlas a aANO 
MEC \ PRESSES 


ATLAS WOOD LATHES 








METAL LATHES—-new models, new designs, 
new low prices ranging from $35.50 to $82.50. 


DRILL PRESSES—4 sizes, floor and bench 
models. More and larger bearings. Work in 
wood or metal. Prices from $14.45 to $39.45. 


Also wood lathes, tools and fittings of all sorts. Com- 
plete display at Atlas Sales Co., 35 East Wacker 
Drive, Chicago. 
fot cccoccccccccc Oman amam 
ATLAS PRESS CO. i 
| 1855 N. Pitcher St., Kalamazoo, Mich. 
I Please send copy of your new catalog. 1 
i 
{ Name NS PTO NR ONT PN TSS eed ; 
: ' 
A RES vee Caen ' 
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GREAT REPUBLIC MODEL 


(Continued from page 61) 


two moldings from end to end of the hull; 
they are a full 1/16 by a bare 1/16 in. The up- 
per one finishes at the quarters, and the lower 
one goes around the stern. Strip wood is the 
best for the moldings, but a piece of spline, 
celluloid, or fiber is easier to apply at stern. 

Along the edge of the deck is a covering 
board 5/32 in. wide by 1/16 thick. This goes 
right around and extends 1/32 beyond the 
hull. It can readily be steamed to shape at the 
bow, but it is easier to cut a piece to shape at 
the stern. All around, along the middle of this, 
is a chock (timber) 3/32 by 1/16 in. 

It saves trouble to mark in the deck planks 
before putting these pieces on. Plank marks 
1/10 in. apart look well. The deck should then 
be given a coat of clear lacquer. ‘ 

The size, shape and positions of the chan- 
nels are shown on the deck plan, and also on 
the rigging plans to be published later. The 








BODY PLAN 


Body lines of the hull drawn to the same 
scale as the sheer and half-breadth plans 


notches are for the chain plates. In both up- 
per and lower channels they must be at the 
same angles as the shrouds and backstays. 

The two hawse holes at each side for the 
anchor cables are bored as if to lead to the 
second deck. They must be carefully made 
but need not be deep. To form the lips of 
the pipes, I put oiled sticks in the holes and 
built the rims up with plastic material. They 
will be red inside. 

The three oblong mooring 
side lead to the second deck. 
cated them with light V-cuts. 

It would seem as if the ship ought to have 
a number of glass port lights, but I have 
found no indication or mention of them. 

A hole 11/32 in. in diameter must be very 
carefully bored for the bowsprit. Start with 
a small drill and gradually increase the size, 
watching all the time that its vertical and 
horizontal angles are true. It should go in 
fully 1% in. 

The rudder is hung in the usual way, with 
pintles and gudgeons. These can be made as 
shown in the detail, where I also show what 
makes an easier and neater job, with simple 
pin eyes in the sternpost and pin points in the 
rudder. The rudderpost must go a little way 
into the stern. The rudder also has preventer 
chains running from an eyebolt above the 
water line to bolts in the counter on either 
side. This assembly had better be laid to one 
side until later. 

The Great Republic was sheathed in yellow 
metal (which looks like brass) up to the 25- 
ft. water line. The hull can be painted to 
represent verdigris-tarnished brass, or very 
thin sheet brass can be glued on—.001 or .002- 
in. sheet brass is suitable. To get the pieces so 
that they would fit properly, I pinned a piece 
of tracing paper along the keel to rest smooth- 
ly on the hull and marked from the keel to line 
a; another strip from a to b, and a third from 
b to c. I cut the brass to these shapes; they 
may then be glued on without wrinkles. With 
a little sprocket wheel used like a marking 
wheel, I indicated the nail heads of the plates 
on the inner surface (Continued on page 96) 


ports at each 
I merely indi- 


CHRISTMAS 


SPECIAL 
KIT CONSISTING OF PIPE, 
POUCH AND TOBACCO 


@1—Wally Frank Golden Walnut Regular 
Bruyere — poe grow grein’ Value 
—patent slug-proof stem—fully 
PIII as sassidecdiotscseucsee $2.50 

@1—Airtight _ weeepened fisher- 
man’s tobacco pouch, made from 
genuine English oiled silk—filled 
with our famous “wine cured” to- 
bacco blend (No. 45) — mild, 
sweet and fragrant. Regular $3.50 


SPECIAL CHRISTMAS OFFER.. 


WALLY FRANK, Lid., London 
New York Shops 
10 E, 45th St. @ 93 Nassau St., Cor. Fulton St. 
LARGEST VARIETY OF PIPES IN AMERICA— 
OVER 25,000 PIPES IN STOCK 


FILL IN & MAIL TODAY. SATISFACTION 
GUARANTEED. 
Siig iQ ea ae aaa aaa eae eee eee eee 
™~ t. P, WALLY FRANK, Ltd., 
. 45th St., New York k, New York. 
“Gentlemen: ENCLOSED FIND $1.00 for 
which send an. pate, 1 Christmas Special 


Kit as described above 

PEE Kies dctsndonssscvesdacedacss $0d000eeeess 
BAMORE. 6 ccccecccccscscrcesccecseneseesecesooocss 
CIOs 5:0.5:0:554;60000005.045 SEA! ..0000000000 ecccce 














_— ROUTER 


PRICE NOW $1.00 with one blade, 
extra blades 
10 days if not satisfied. 


SHIP MODEL BUILDERS 
We carry in stock 
Popular Science Construction Kits 
Also a large variety of plans, 
and machinery for Model Building. 


KRAUT & DOHNAL 


every Craftsman 





nt ‘ u Dept. 8-325 325 S. Clark St. 


Indispensable aid to 


25¢ each. Money refunded after 


fittings, tools 


Chicago, ti. 





Build your own bicycle 
trailer, wheelbarrow,scooter 
or coaster wagon with Mus- 
selman Doenutcord airplane 
type tires and wheels. We 


10" x 23," 


Cadmium plated steel 
wheel with adjustable 
ball bearings. 


furnish the drawings. Haul 
heavier loads and with less 
than half the effort, on as 
low as 10 Ibs. air pressure. 
Musselman Doenuttires fold 
right over big bumps so 
there is no jolting the load. 
Will not damage lawn grass 
or pack soil in gardens or 
flower beds. This amazing 
little Doenut cord tire car- 
riesa load of 200 Ibs. per 
wheel. Think of it! And rolls 
along twice as easy, too. 
The finest Xmas gift you 
could think of. Send 25c for blueprint drawing of 
any one vehicle, or 50c for all four blueprints. 


The Musselman Products Co., ; 

6250 St. Clair Ave., Cleveland, Ohio. 

I am enclosing cents in postage for blueprint of 
Send wheel and parts 








catalog with drawings. 


NAME 








CITY STATE. 
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Q4A-TUBE Kado 


HIS super radio- musical instrument was created 

for those discriminating and exacting few who 
insist on the finest, most beautiful, most precisely buile 
radio obtainable. ‘A set of rare distinction, musically 
and artistically perfect, the Royale offers over 100 
features . . - assuring a luxurious and idealized type of 
brilliant, s arkling, guaranteed world-wide performance 
a unattainable. It is today” s only ‘ ‘aged’ ” 


-4'%4t0 2400 meters.. 


out- 


ereto 
eile. offers 6 tuning rariges.. 


This 24 - tube achievement 
performs other receivers. Assures 
Unlimited Scope Full Fidelity. 
Audio range is 20 to 16,000 cycles 
per second . 40 watts undistorted 
output. Fully g ade for 5 years 

. absolute " satisfaction assured 


The 50-day FREE Trial Offer en- 
ables you to try the Royale in your 
own home, without 
obligation. Write for 


literature now or mail 


TODAY. 


etc. 











coupon 





yb ROYALE RADIO CRAFTERS 
(Division Midwest Radio Corporation) 

Dept. 210F, Cincinnati, Ohio. 

Without obligation. send me literature describing 


Custom- Built 24- Tube 6 -Tuning Range. Royale 








Radio...and details of your 50-day Free Trial Plan. 
PD siticteieaimensionccnsianien 

i iiaiaititnecnicnsincctnnsinnnnitnnins 

Town ee 











NO MORE \ 
BLADES TO BUY 


AMAZING RAZO: 


pied) ge 
MM awh Shaves! 


Totally different! Complete razorand 
Self-Sharpener in one Scientific instrument. No 
larger nor heavier than ordinary razor. Simple 
mechanism renews and resharpens blade edge to 
super-keenness. Keeps single blade in continuous 
use for unlimited sumber of clean, quick, low-cost 
shaves. Thousands testify one to six years use 0: 
ONE BLADE. Guaranteed. 


Get Trial Off 


for agence Y } prove it yourself at manufacturer’srisk. Justsend 
offer. name andaddress for 30-day ahaving testeder. full 
details and proof of success ligation 


DeHAVEN RAZOR CO. 902 Woodland Ave. 










AGENTS: 


Big income 
introducing 
this new shav- 
ing sensation 
in your terri- 
tory. Write 








ef. Write for the opportunity to 









Swanton, Ohio 
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GREAT REPUBLIC MODEL 


(Continued from page 95) 











h aii Aes a4. Phe a bettt got aps 


Stern view showing gilded eagle, shield, and 
name. The base is of the “‘graving dock” type 


of the brass. The actual plates were 14 by 48 
in., but I marked them % by 34 in.—about 
double size—to save confusion. I found casein 
glue the best, chiefly because it gives one time 
to work. I ran the edges part way onto the 
keel and then bent a strip to cover the keel and 
sicm; here brass is fastened to brass, so I 
used cellulose cement. Brass is always sold 
coated with grease, which must be washed off. 

At the stern there is a gilded eagle. This can 
be carved or molded with gesso ‘or other plastic 
material. This and the figurehead are gold. 
The shield has white stars on blue, and red 
and white stripes below. The letters on the 
bow and stern are white. 

All of the hull from the water line to the 
covering board is black. The latter and the 
chocks lying along it on top are white. 

The catheads are square balks of timber 
with three sheaves in the end for the catfall. 
On the fore side are three eyebolts, and abaft 
is an arrangement for slipping the ring stopper 
of the anchor, the standing end of which goes 
to a bolt under the cathead. The chock, but 
not the covering board, will be cut through 
so the cathead lies nearly horizontal. On the 
ends can be painted or carved a cat’s head. 

At the quarters there are bumkins to 
spread the mizzen braces. 

On the stem are two straps for the bob- 
stays to shackle to. These are strips of sheet 
metal, riveted through the stem with pins, 
with their extending loops filed a bit smaller. 

At about 2 in. abaft the catheads, the hull 
is padded out by the anchor linings, for the 
flukes of the anchors to slide on. Wood can be 
cut to fit, but plastic material is easier to use. 

Now comes the job of strapping and fixing 
the numerous lower deadeyes. At the fore-, 
main-, and mizzenmasts six 3/16-in. dead- 
eves are needed; for the cap and topmast 
backstays four of the same size; for the top- 
gallant two of %-in., and for the royal 
one of 3/32-in. The skysail backstays hitch 
to eyebolts in the channels. 

A chain plate (bar) may be made from 
No. 20 soft brass wire. Hammer it slightly 
flat all along, then thinner at the upper and 
lower ends. Bend the top end sharply to form 
a hook; file this back to the width of the 
rest of the wire, but spread the lower end as 
much as possible. (Continued on page 97) 
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You're RIGHT 


when you de the glui gluing 
with this Handbook! 


@® Written insimple language, this 
new Handbook, in your Home- 
workshop will save you hours of 
work in doing the gluing, by do- 
ing it right the first time. It has 
been especially prepared and writ- 
ten for you by nationally known 
gluing authorities—the producers 
of the famous Keystone Pure 
Hide Glue—the kind of Pure Hide 
Glue Professional Craftsmen have 
used for 50 years! 

Fill out the Coupon be- 
low and send it with 
1o¢ in stamps today, to 
get this valuable Work- 
shop Manual. You'll be 
glad you did! 








Keystone Glue Co. 
Dept. $2, Williamsport, Penna. 


Please send Homeworkshop GLUE HAND- 
BOOK. 10c in stamps enclosed. 
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His Address . 
























mer 
Fire—Hair Tri —Safe ty. 17 vend 22 1 
Shot rie a yt le oy Air Rifles6 Von 55 
Shet BB Repeater Air e $7.50—at Dealer or Direct— 
Full talle~ Targets_Free- e y 
BENJAMIN AIR RIFLE CO., 653 WN. Sreedway, St. Louis, Mo. 





.”, depth 2”. Easy-to- 
build } set contains all nec- 
essary materials, for con- 

structing hull, cabin, pro- 
peller-assembly, with clear 
drawings and directions. Also 
paints. Include additional 10c for 
postage.CompleteModelCatalog lic. 


ROY HANCOCK 


323 S. Dougias Ave., Portsmouth, Va. 


N HIS sea sled hums 
p) ay SLES along briskly. Its 
hull is 18"' long, beam 
‘ 4 
is 


















Ri amoeniN 


Is Photography your hobby? De you want 
rofitable easy business at home? Make 
P OTO ENLARGEMENTS for r yourself 
and others. Your cost 5c each and | less. 



















T* 2 Ideal Photo Enlarger is AUTOMAT- 
IG. No experience requi . Also 
sey COPIES any picture. $5.94 COM- ANY 


PLETE delivered. Interesting circular free. SIZE 
IDEAL, 122 East 25th Street, NEW YORK 











MIDGET RACING 


Getful!! details on this thrilling sport: 
facts for fans, builders and drivers; 
track sizes and regulations; car 
specifications, pictures and working 
drawings. This book also shows and 
tells all about Indianapolis cars, 
Miller-Fords and world’s fastest car. 
BrandNew AUTOMOBILERACING, 
Fourth Edition, $1 postpaid, $1.12 
vs rs = three cents tax if you live 


Ray F. Xuns, Dept. D-11, Madisonville, Cincinnati, Ohio 
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(Continued from page 96) 





The figurehead of the Great Republic still 
exists, and this drawing is from a photo of it 


I make a deadeye strap of No. 32 wire soldered 
into the hook mentioned with enough slack to 
pinch into the slots of the channel. 

I put this assembly in position, mark where 
the nails will go, and drill the chain plate; 
then snip off the waste and, with 4-in. pins, 
nail it in place. When one of a kind has been 
measured and cut, the others are made to 
match, but, tending aft, each is a little longer. 

The spanker-mast deadeyes are similar with 
four %- and two 3/32-in. on each side. The 
chain plates here are shorter. To hold all the 
chain plates in position and give the right 
finish, thin strips of brass are nailed to the 
edges of the channels, starting on their ends. 

Next month—the deck fittings. 


eo —— 
List of Materials 
SOFT PINE 
No. 
of 
Pcs. Dimensions For 
1 7/16" x 44%” x 284%” Hull 
5 13/16” x 5” x 31%” Hull 
i 81/16" x 1%" x 11%” Deck houses 
E 8/36 3 356° 3 32° Deck-house tops 
S 5/16" = 1%” a a Hatches | 
1 KK” xy" xy” Companion 
1 5/16” x 9/16” x 13/16” Skylight 
1 53” x1" x 13% Boats 
GUMWOOD OR OTHER SEMIHARDWOOD 
1 5/32” x 5/16” x 29” Keel 
: Sa st x fF Stem 
& 5/32" =.” = 34" Sternpost and rud-_ | 
der | 
1/16” x 1/16” x 11’ = Moldings | 
1/36" = 5/32" « = Covering board 
3/16" 2 3/32" <5 ‘6! Chock 
3f/ae 2 3/32 2 2" Stanchions (69) 
1 5/32” x 5/32” x 344” Catheads and 
knightheads 
1 "x 1g” x 1%” Bumkins 
@” xX 38” x 48” ( -hannels 
1 1/16" x %” x 13 Fife rails 
1a” x 4” x 4” Fife rails 
3g” round x 1” Capstans 


MISCELLANEOUS 

Bristol board (3-ply), 1%” x 2 
and mast —. 

3-ply wood, 1/16” x 3” x 3” 


1” for deck houses 
for rails around 


Brass, .001” x 6” x 62" ” for she -athing, if used. 

Dowel sticks, 34” x 3’ 6”, mm £2. , 3/16" = 
95”, and 4%” x 65" ; 

Hardwood, 3/32” x %” 


Ye x 64” for crosstrees. 
Hardwood, 1/16” x 3 532” 
914" 
ey 


x 21” for outriggers. 


3-ply wood, 1/16” x 2 x 4” for tops. 





Fiber or other material, 4%” x 4%” x 6” for caps. 

Rigying line (in feet): 

a b c d e 
Black 150 66 29 23 - 
Brown - 36 49 17 

No. 32 magnet wire, 6 ft. 

Soft brass or et: wire, No. 32, 24. 20, and 18. 

Chain—11-link, 13”; 14-link, 23”; 18-link, 40”. | 
Very small bead chain. 18". 

Deadeyes—3 /16” 20; %”, 88; 3/32”, 20. 

Hearts—%", 8; 3 32” 30. 

Blocks -%y", 2 2 ‘single: 3/16”, 12 single, 9 dou- 
ble: 5/32”, 26 ——_, 20 double; 1%”, 26 
single, 6 double: 3 , 16 single, 7 double. 

6 doz. 1/32” beads. 

Belaying pins, 56 in use. 


rite No. * mercerized cotton. 

1/32” fiber, 114” x 2” <4 winches. 

Stanchions, 2 -ball, 3 No. 20 escutcheon 
a pair ‘bitts, 4 lead chocks. One each 3/32” and 
14’ ’ bells. 


4 davits 114” and sockets. 4 anchors. %” pins. 
Paint—white, black, red, green, brown; gilt; 
clear lacquer or varnish. Glue, cement, 


plastic wood composition, etc. 
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OY—oh, boy! Who wants a thrill that 
comes “once in a lifetime” when he 
can get it every day that there’s snow on 
the ground with a Flexible Flyer Sled? 


Want to lead the gang down the hill on 
new Safety-Runners of finest steel? Want 
to take those tricky turns without “turning 
a hair”? You can, and you will—and how 
—if you let the family in on the secret of 
what you want for Christmas right now! 


Take Mother and Dad into the stores. 
Show them the new Airline Eagle and the 
twelve other Flexible Flyer models. Point 
out the Super-Steering feature; the grooved 
non-skid runners — the all-steel front and 
special bumper. No other sled will give 


S. L. ALLEN & COMPANY, Inc. 


443 Glenwood Ave., Philadelphia, Pa. 
Makers also of Planet Jr. Farm and Garden Implements 


you so much fun— no other sled will put 
you out so far in front! You krow it! 
They'll see it! 


Meanwhile, write usor ask your dealer fora 
FREE MINIATURE MODEL 


of the Airline Eagle. This latest and great- 
est Flexible Flyer is the feature sled of the 
year. It’s streamlined for beauty, speed and 
safety and with this model you can show 
the folks just how it works, Get it now— 
it’s free! 









JUST WATCH ME 







THROW SNOW IN ; 1 \) 
THEIR EYES WITH /S<)_ \\, 
THIS easy UNS 
— 7 Ay \\] 

€ g ‘4 












Lewer Power Bills 75% 








Reduce Fire Hazards 100% 
All WITTE Diesel users report big savings 
and almost unbelievable economy. Fuel 
cost per horsepower only 2 cents per day. 
Streamline design. Cash or liberal terms. 
Immediate delivery. 


WITTE: 
D.C. current. Furnish Electric Light and 
Power for less than ONE CENT per KIL- 
OWATT. Write for literature. 

WITTE ENGINE WORKS 
2229 Oakland Ave., 



































5 and 
10 H-P. 


DIESEL-LITE PLANTS—A.C. or 





KANSAS CITY, MO. 
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1000 


“PRIZES 












Build a scale model, 2 feet long, 
of the H. M.S. BOUN TY and win 


one of these grand cash awards. 


Ist Prize 


$500 


2nd Prize 


$300 


3rd 


Prize 


$200 


@ 














@ Here’s the greatest kit value ever offered 
plus a wonderful contest with grand prizes. Kit 
builds a large model, two feet long, of the fa- 
mous, old, full rigged English armed transport 
H.M.S. BOUNTY, featured in M.G.M’S thrill- 
ing sea picture “Mutiny On The Bounty” now 
being released. Set contains solid balsa wood 
hull, shaped and semi-finished, also all materials 
for masts, cross arms, railings, life boat, guns. 
Numerous other fittings and parts, easy to cut 
out, are furnished on printed balsa wood. A 
large tube of cement is provided as well as 
paints and sandpaper. 


Shaped Hull for 2 ft. Model 


@ In addition to the detailed working draw- 
ings, a special top deck template is supplied 
which can be glued to top deck if desired, show- 
ing exact location of masts, hatches, deck 4 
paratus, etc. Also included is a large full scale 
50 inch x 30 inch plan based upon the original 
plans in the archives of the British Admiralty 
providing the finest and most complete working 
drawings yet prepared for ship model builders. 
Each part can be laid on drawing the exact size 
and shape the part should be. Carefully worked 
out step-by-step instructions are given. Open to 
all—full details of the contest rules. included in 
each set. Remember whether you're “contest 
minded” or not you'll want to build and own 


this beautiful model. Complete Model Kit only 
$1.50. 
e@ Get your “BOUNTY” Kit at vour nearest de- 


partment store or hobby shop; er send COUPON 
BELOW today. Start NOW to win your cash prize. 





Se S22 SS Se SSS eS eS eS eS eee ee ee ee ee ee 
PS-12 
Model Builders Guild, 
Dept. S, Hempstead, N. Y. 
Send me complete Kit for making model 
of THE BOUNTY-—2 feet iong. en- 
close $1.50 plus 25« carriage charges. 


4. sneeneaceneeneueeeeawenaues L 
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HOME WORKSHOP CLUBS 


(Continued from page 88) 

a statement of the club history and purposes. 
The advantages of membership in the club 
were listed as follows: “The club affords a 
meeting place for the exchange of ideas. It 
conducts helpful programs and demonstra- 
tions of correct procedure in the use of hand 
and machine tools. Members make toys for 
distribution to children of needy parents at 
Christmas time. The club maintains a de- 
partment for barter and exchange of tools, 
machinery, materials, etc. It provides op- 
portunities to visit shops of its members, 
from which ideas may be obtained for im- 
proving one’s own shop. At one meeting an 
expert from a tool company may demon- 
strate how to care for and sharpen tools. At 
another meeting a member may give in- 
wood carving, furniture con- 


struction in 
struction, or the use of woodworking 
machinery.” The club, which has _ been 


affiliated with the National Homeworkshop 
Guild for more than a year, draws its mem- 
bership from an area extending to Laurel, 
Md., twenty miles from Washington. 

W ood-Ridge (N.J.) Homeworkshop Club. 
Well-attended meetings have marked the re- 
newal of fall activities. A trip by the mem- 
bers of the club was made to the plant of a 
large dealer in veneers and hoine workshop 
materials. Many rare woods were displayed, 
as well as several elaborately inlaid pictures. 
In discussing this type of work and the 
article about it in a recent issue (P. S. M., 


Oct. °35, p. 61), G. N. Schalk, the club 
secretary, was able to suggest several useful 
kinks he has developed in doing similar 


work himself. To clean off the rubber cement 
after attaching the picture to the core, he 
has made a tool by removing the metal 
flanges from six or eight circu'ar erasers and 
mounting them on a thin bolt. They are 
clamped securely with a washer and nut, and 
the end of the bolt is placed in the chuck of 
a drill press or lathe. The picture is quickly 
cleaned by passing it over the revolving 
erasers. In the actual sawing of the pad of 
veneers with an .008-in. blade, the blade 
guides are not used and, of course, a slow 
speed is necessary, but in addition Mr. Schalk 
finds it best if the hands do not touch or 
rest on the saw table. A firm but gentle 
pressure of the finger tips alone enables the 
blade to keep itself straight. 

Topeka (Kans.) Homeworkshop Club. 
Toys are being made for the Shawnee County 
Parental Home. . . . The club was well rep- 
resented, along with other Kansas home 
workshop organizations, at the Kansas Free 
Fair. “Lop” Carlson was chairman of the 
exhibit committee of the joint home work- 
shop clubs. Clyde F. Cook, president, 
has announced the receipt of a $25 con- 
tribution from a member towards the Junior 


Topeka Homeworkshop Club. The 
photography class is meeting regularly. 
Recent issues of the club news bulletin, 


which is a mimeographed booklet published 
once a month, have had illustrated covers 
and also have contained working drawings 
for several toys. 

Three Rivers Homeworkshop Club, Three 
Rivers, P. Q., Canada. The one-member 
exhibition held each month continues to be 
an interesting feature of the club programs. 
Maurice Richard recently exhibited a child's 
costumer made from a PopvLar SCIENCE 
MonTuiy blueprint; Albert Ricard, a mini- 
ature grandfather clock with a special finish 
which he originated; J. Henri Dube, a 
magazine basket and a series of finger rings 
made as described in the March, 1935, issue 
of Poputar ScreENcE MontHiy, page 63; 
and Armand Bourassa, a governor of the 
club, a mirror with special plastic decora- 
tions. Mr. Bourassa gave a demonstration 
on how the decorations were applied. 











No Glue Ha No Nails 


Reg. U. S. Pat. Off. 


You can easily fasten a loose rung for all time 
with HOLDEMS—small metal pronged inserts 
that firmly grip both rung and socket. Merely 
remove rung, insert HOLDEM, and drive 
rung back. No whittling. Also for mop, mallet 
or other handles, and any dowels. Patented. 
25 cents a box of 30, assorted sizes. 


AT HARDWARE STORES-—or 25 cts. by mail to 


A & F Products, Mfrs., }] West 37th St., N.Y. 











—— Steam Driven Locomotive 
Direct drive to wheels. Plenty of speed and power. 


Re- 
versible. Walschaert valve gear. Heavy cast frames. Stainle~s 


steel pistons and valves and brass cylinders. Double boiler 
increases efficiency and makes exposed parts cooler. ‘‘0’ 
gauge, $22.00. amen ird gauge, $34.00. Oscillating cylinder 
type, $14.50. Alcohol burner locomotive (no transformer 

$10.50. Send 25c for illustrated booklet of complete locomotives, also 
pate for converting electric to steam-driven type. Fuse protect 3 


eater if water boils dry 
Bloomfield, 


Steam Electric Company. N. J. 








ANY BOOK IN PRINT 


Delivered at your door. We pay postage. Stand- 
ard authors, new books, popular editions, fic- 
tion, eatesones medical, mechanical children’s 
books, etc.— —all at guaranteed savings. Send 
card now for Clarkson’s 1936 Catalog. 
FREE Write ong que great illustrated book 

catsloy short course in litera- 
ture. The buying a of 300, 000 book lovers, 
The answer to your Christmas gift problem. 
FREE if you write NOW—TODA 


CLARKSON PUBLISHING couvean 
1247 S. Wabash Ave. Chicago, Illinois 























j ‘MIODEL 
SUPPLIES 
CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools— And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. ) 
Send 15 cents (will be refunded) for this Catalogue to j 


{GENE’S 510 EAST 11 STREET 


Dept. P. S., New York City ¢° 








WANT a_ new _ business 


ie mmr rs 
profession of your own, 


with all the trade you can 


attend to? Then become a foot correctionist, 
and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
home training, no further capital needed, no goods 
to buy, no agency. Established 1894. Address 
62 Back Bay, Boston, Mass. 


Stephenson Laboratory, 











Please mention Poputar ScrENcE MoNTHLY 


when answering advertisements in this magazine. 


LEARN TO 


WHITTLE 


You'll be proud of yourself 
when you've acquired the 
knack of carving these quaint 
wooden figures. The Skipper 
Sam’l Whittling Kit contains 
step-by-step instructions and 
material for carving TWO 
Sea Captains. A special steel 
knife—sharpening stone, and 
paints are included. Send 
only $1.50 and the complete 
Kit will be sent at once. 


POPULAR SCIENCE MONTHLY 
353 Fourth Avenue New York 
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TWO MODERN LAMPS 


(Continued from page 63) 


Drilling ventilating holes in column of table 
lamp. It is advisable to insert a turned 
block of wood in the tube to prevent cracking 


the two squares and the socket together by 
means of two bolts and nuts. It is ad- 
visable to countersink the holes on the under- 
side of the larger plate so that the bolt 
heads do not protrude. 

The four smaller squares of sheet material 
not only serve as decorative legs but, by 
lifting the larger squares off the table, enable 
the lamp cord to be drawn away towards 
the: source of current. They should be at- 
tached to the underside of the largest square 
section so that each protrudes 3% in. on 
either side of its corner. This can be ac- 
complished by drilling two holes entirely 
through each small square and partly through 
corresponding positions in the underside of 
the largest square. Countersink the under- 
side of the holes in the small squares and 
insert small, short, flatheaded screws. These 
will cut their own threads, but care should 
be exercised not to force the screws to the 
point of splitting the material. If a screw 
jams, withdraw it and either redrill or ream 
the hole to a slightly larger diameter. 

The upright column of the lamp is formed 
from a 7-in. length of the cylinder casting. 
Since this was originally more than 8 in. in 
length, it must be (Continued on page 100) 


The round top plate for the table lamp and 
end plates for the desk lamp are jig-sawed 





DECEMBER, 1935 


‘The Christmas Gift for Every Boy 
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CALLING ALL CARS! % 
STOP ALL MEN PUTTING 
ANTI-FREEZE IN pg 5, 

_, RADIATORS- 


















CLEAN OUT the radiator of your car, before 
you add an anti-freeze. Remove the particles 
of rust and sediment that stop up the circu- 
lation. Don’t let a clogged radiator sap 
power, waste anti-freeze or cause expensive 
engine trouble. 

You can do this job yourself. Sani-Flush 
makes it easy and inexpensive. Just pour 
ten cents’ worth into the radiator. (Direc- 
tions are on the can.) Run the engine, drain, 
flush, and refill with anti-freeze solution. 
Sani-Flush is thorough. It is safe. Cannot 
harm radiator, rubber fittings or aluminum 
cylinder head. Sani-Flush is used in most 
bathrooms to keep toilets sparkling. You 
can buy it at any grocery, drug, or hardware 
store—10 and 35 cent sizes. The Hygienic 
Products Company, Canton, Ohio. 


Sani-Flush «:«s 


RADIATORS CLEAN—NON-CAUSTIC 








JOHNSON 
SEA HORSE 


Detachable Toy 
Outboard Motor 
A durable spring motor with a con- 
trol lever, and complete bracket 
for attaching. Runs three mearees 
— prone tach Po to 24’ i 
ength.Easy toattach.Post 
Paid anywhere in U. S x1. 50 
Lilliput Lighhtlog, 6 
A set of three of the ng bulbs 
made (7/32’’ in diameter), red, 
green and white in each set. Oper- 
atedb Sangh vores » pnt cells Justthe 
thing for that ac inis 
to your model. Post Paid $.75 
THE MODEL DOCK vo 
1349-47 St., Brooklyn, N. Y. 
Complete catalog sent on 
_ree eipt of 10. 








WHOLESALE PRICES 
TO THE HOME-SET 


I xf & CONSTRUCTORS 
SL 

ef EXPERIMENTERS 
SENSITIVE RELAY . . 1. 


BLAN, THE RADIO MAN, Inc. 


177P Greenwich St., New York, N. Y. 
NO CATALOGUE BUT LOWEST PRICES 


' wood turned vases, 







TTTD Learn 
TOUCH TYPING 


at home this month! 


Think of it! 50 to 60 words a minute! 
Easily acquired in spare time. Royal’s 
‘Simplified System of Touch Typewrit- 
ing’”’ shows you how. Obtain this valu- 
able course, prepared by experts, free 
with New Royal | Portable Typewriter. 














SEND NO MONEY 


MAIL COUPON 
FOR DETAILS 


s= 

l-| NEW ROYAL PORTABLE. Many 
exclusive improvements; includ- 
ing Touch Control—‘it person- 
oy alizes the typewriter to your 
- touch;” Finger Comfort Keys; 
Centralized Controls: Standard Keyboard. Easy 

to use—fast—and very durable. 


FREE CARRYING CASE. Hand- 
some luggage- style case. 
Typewriter easily, quickly removed, 


LOWEST MONTHLY TERMS. Pay 
as you useit—only afew cents a day. 











































LATEST MODEL | 
NEW 
ROYAL 


PORTABLE 
with 





Royal Typewriter Company, Inc., Dept. P 5-12 

2 Park Avenue, New York City. 

Please send me details concerning special FREE 
TRIAL OFFER on the New Royal Portable 
Typewriter with TOUCH CONTROL. 































LCITY ey |--STATE.-—-—=! 


DID YOU GET THIS FREE 





PROJECT BOOK? 


@ Hundreds of thousands of home work shop en- 


received the 1935 Casco Project 
this is absolutely the last time 


thusiasts have 
Book. Send today... 
it will be offered. 


WHAT IT IS 


A collection of pictures and descriptions of prize- 
winning woodworking projects in nationwide con- 
test...inlaid card and game table, model hollow 
hull sailboat, unique tilt table made from cigar box 
wood, modern beverage set, beautifully patterned 
lamps, smoking 
sets, cigarette boxes—and many others, 
ranging from delicate wood jewelry | 
to portable camp refrigerators. 






Write your name and address on penny 
postcard. The fine book is yours, free. 


THE CASEIN MFG. CO. OF AMERICA, Inc. 
350 Madison Av., Dept. 123S5A, New York, N.Y. | 






























9" x 30"—36"—48" PRECISI 





available 4 coypespondingly low price 


chuck $1.25 






FREE 





j Precision heavy-duty profeesional of thos ty, has folly pose proushe 
j within the price-range of the smal! shop b MERIC - 
neers. Lathe guaranteed acc atede within .001’ . ae i Pe 


action tail-spindle, bushed bearings: hand- toed entire length of bed; 
bed faite a and polished steel; attac hments of all types for all trades 


; 8’ face-plate $2. 75; toolholde r$l:; countershaft $6.7 . 30°” 


qxepall length; fe for + ’ length pad, $1.5 Di for 

kg 

ED AbroManiC REVERSIBLE POWER FEED CUTTING 
003’’ per rev. and gears for cuttin g 12, 13, 26 

48, 52 oad other toreads. $9. Additional G “GE AR- 

TRAIN to cut AL hreads to 84 $5 .20. Send 25%, 

shipped COD for flames. FOB., N. Y., Wt., 80 lbs. 


AMERICAN POWER TOOL CORP., 80-S-4th Ave., New York, N.Y. 


ON METAL LATHE 


PARTS FOR 








AND 
SCREW 







Extras include tail-stock oe 

















24-page CATALOG of other accessories and entire | 
sationally low-priced power tools, and **72 WORKSHOP P ROJ- 
ECTS AND PLANS 











Picase mention PopuLarR SCIENCE MONTHLY when answering advertisements in this magazine. 99 









































Send for the new 1936 
ALLIED Radio Cata- 
log. More than 10,000 

































prices. 


improvement. New Metal Tube radios, 


Short 
transmitting equipment; 


placement parts, radio books, tools 
and latest test equipment. Everything 
you need in radio is in this FREE Catalog. 


Build “‘Popular Science’’ 
Radio Circuits 


Write to us for FREE Parts Lists covering 
such popular circuits as: 2 Tube Midget; Metal 
Tube Receiver; Portable S. W. Set; Beginners’ 
All-Wave Set; All-Wave Electric Set, etc. 
We can supply all parts for building any 
‘Popular Science’’ radio circuit described 
in this or in any other issue. Use only ap- 
proved ALLIED parts in kit form at lowest 
prices. Before you buy, write for our parts 
lists. 


SEND FOR YOUR FREE RADIO CATALOG 


Allied Radio 


CORRORATION 
833 W. JACKSON BLYD.,CHICAGO, ILL. 


a © Send me your FREE 1936 Dept. C i 
Radio Catalog. 





ih deemed manne aaa 6 2c bie esa eae 


q City 


‘Always mention PoPULAR SCIENCE 
MoNTHLY when answering adver- 
tisements in this magazine. 





quality radio items at lowest wholesale 
Every latest radio invention and 


—battery, 32 volt and auto sets; dozens 
of new Set-Builders Kits; everything in 
Wave Amateur receiving and 
new Public 
Address Amplifiers and Systems; also 
thousands of exact duplicate and re- 











CAST-RESINS 


2 NEW LAMP KITS! 


Hundreds bought our jewelry kit... asked 
for more advanced projects. Now Neville 
presents two new lampkits...easily worked 
into beautiful lighting fixtures that would 
cost ten to twenty dollars each in stores. 
You need no special skill... no special 
tools to work Neville cast resins. You can 
saw, turn, drill, carve or polish cast resins 
right i 2 your own workshop. 

KIT B. for tablelamp. isigchodes 
all pote = needed. You add only w 
ing. Send $3.00, cash, check or nonin 
order. Snecky color desired. 

M T C. Modern desk lamp. Kit 
includes “l materials except wiring. Spec- 
ify choice of color you desire. Send $3.50 
cash, check or money order. 

JEWELRY KIT A. Ideal for beginners 
in cast resin workmanship. Contains six 
different castings ... bracelet, ring, earring, 

two kinds of clip and sheet stock...enough 
to make several beautiful pieces of each 
type. Only $2.00. 

Special shapes available for your own projects. 

Write for full details. 


THE NEVILLE COMPANY 
16 EAST 37th STREET NEW YORK Ciry 














TWO MODERN LAMPS 


(Continued from page 99) 


cut to size on a band saw or with a hack 
saw. The shallow decorative turnings are 
then applied to the clyinder, and a number 
of holes drilled near the top and bottom to 
provide sufficient ventilation to carry off the 
heat of the bulb that will be placed within 
the cylinder. To simplify turning and pre- 
vent cracking, turn a softwood mandrel to 
a diameter sufficient to let the tube slip 
over it with a snug fit. You will find that 
cast-resin cylinders have a slight taper— 
three or four thousandths of an inch over 
their entire length. To allow for this, you 
may find it advisable to paste one thickness 
of paper over the mandrel at the end near 
the headstock of your lathe. 

In the lamp shown, three grooves about % 
in. deep were turned at ™%-in. intervals at 
the top and bottom of the cylinder. Four 





Cutting the opening in the desk lamp on a 
band saw. A circular saw also may be used 


holes, 90 deg. apart, were then drilled through 
the tube between the first and _ second 
grooves, each being 3/16 in. in diameter. 


Similar holes were drilled in corresponding 
positions at the bottom of the tube. Any 
number of variations of this design may be 
made. The important thing is to avoid cut- 
ting too deeply into the cylinder and thereby 
weakening or fracturing it. 

The last piece to make is the cap plate at 
the top of the upright column. This con- 
sists of a circle jig-sawed from sheet material 
and cut away in its center to permit the 
upper socket to protrude. Two small holes 
should be drilled 4% in. from the edge at 
opposite sides of this disk, and corresponding 
holes in the top end of the cylinder. 

Small brass roundhead screws may be 
used to attach this piece to the cylinder or, 
if the holes are countersunk, flathead screws 
can be placed so that the heads are flush 
with the top surface of the material. Two 
other holes should be drilled partly through 
this top plate from the underside so that 
bolts can anchor the socket just below 
the plate. 

After all pieces have been cut to exact 
size, but before assembling, each piece should 
be polished. Rough saw cuts should be 
finished off on a sanding belt or with sand- 
paper. The edge of the top plate should 
likewise be rounded by sanding. The actual 
polishing consists of two steps: First, a 
high-speed muslin-disk buffing wheel is used 
with a mixture of pumice and water of 
mud-like consistency as polishing agent. This 


! should be followed (Continued on page 101) 
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100 Page Book FREE 


with any order of 50¢ or more— 
24 pages in color—full of valuab! 
information for the wood worker, 
either professional or amateur. 
It is full of beautiful things that 
you can easily make—hard to find 
material such as foreign woo:!s 
lovely crotch, butt, burl, fidd': 
back, ete. Veneers, panels and 
Solid Woods. Lists and illus trate 
Without or 76 Blue Print Designs for Scré 
SEND 10 CENTS Patterns, Inlay Table Tops, et 


in stamps or coin 


New Process of Inlaying 


No tools or clamps necessary—this 
beautiful wall plaque is striped 
Mahogany—Walnut—Lacewood. etc. 
Complete kit. including intricate 
border all ready to fit together, sent 
postpaid only $1.00. Makes a lovely 
6%x9 Wall ornament. Will sell 
for $3.00 or more and only takes 1 

hour to completely finish. 








































Indis- 


to 54” 
Special—post- 
paid 50 cents—-2 of each size 75c postpaid. 


7 sizes %” 


DOWEL centers 
pensable to cabinet builders. 





CRAFTSMAN WOOD SERVICE COMPANY 


We ship all over the world—Money Back Guarantee 
2729 Mary St. CHICAGO 




















Has a RIFLED 
barrel 





Crosman 
SILENT .22 Rifle 


NO CLEANING Grooves inside barrel make the 


Crosman a real rifle with all the 


LOW COST har splitting accuracy this. term 

es. ¢ 8 D e Same 

AMMUNITION raed as .22 + sage rifle, but si- 
ently, powerfully, with no recoil 

ADJUSTABLE using the terrific force of com 
pressed air—same force U. S. Navy 

POWER uses to drive 2000 Ib. torpedoe-. 

+ Rifled Marvelous for target, small game. 

Barrel Single and 20 shot repeater mod- 


els. No license required. 
New low prices on Crosman Pells 


booklet containing important target and game 
shooting facts. Also free Crosman Catalog— 


FREE or ask your dealer 


Crosman Arms Co., 397 St. Paul St., Rochester, N.Y. 





‘CONASIFREE 


PHOTO OF WILL ROGERS 
& W. POST IN LOCKHEED 


Build this 36’ wingspan model 
! of famous Will Ro . Wiley 
Post Lockheed. ovable con- 
trols, just like real ship. Sim- 
P plified plans. Complete mach- 
~ ined parts completes kit. Order 
now. Receive free 5x7 photo 
Rogers & Post in Lockheed at 
Fairbanks, Alaska. A wonder- 
ful memento. Only $450 
postage free. 

SPECIAL —3 six inch solid repli 
ca HEATHE WONDERkitsand 
book, *‘3 easy steps to Model 
Building’’ 25c post FREE. 


HEATHE MODEL CO., 438T9 East 98 St., Brooklyn, N. Y. 






NEW!°36 in. MONOCOUPE 
All records broken! 36’’ Mono- 
coupe wingspan. Complete kit. 


All supplies and 
simplified plansonly 


$400 
sent postpaid. 


ORDER TODAY. 
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FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 
Hunters, wild and Farm Animals. 244 Wonderful ‘True to Life’’ 
models. y and inexpensive to make furnish all necessary 
terial. Send 5c Stamp for Illustrated Catalogue. 


Henry C. Schiercke, Ghent, New York 





SPECIAL 
SALE 


“100 SHOT” REPEATER 
Latest Model 1936 Haenel 
repeating pistol. Sturd., 
massive construction, easy 
cocking lever, 100 shot mag- 
azine. For target. Powerful for small 
game. Blue or Nickel finish, shoots 
B.B, steel shot. Weight 18 oz. _ 
500 Shots. $2.00 deposit on C. O. D. 
FREE Catalog—Colts, Rifles, Binoculars, etc. 


Hudson Sporting Goods, P-52 Warten St., New York 
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Please mention PoPpULAR SCIENCE MONTHLY when ansx 





ering advertise 


ments in this magazine. 





AUTO MAPOMETER 
Tells Exact Mileage 


Rolled along any route on map, reads 
the mileage direct. No figuring. Many 
miles may be cut from your travels 
by its use. Neat, accurate, fool proof. 
Simply cut out mileage diagram 
from map on which you expect to 
use it. and mail to 
MAPOMETER MFG. CO. 

519 Lackawanna Ave., Scranton, Pa. 


Price $1.00 Prepaid 
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TWO MODERN LAMPS 


(Continued from page 100) 


The desk-lamp housing is pressed against a 
block of wood while band-sawing the grooves 


by a waxing with either Tripoli wax or a 
good grade of plain, clear floor wax, using 
a clean high-speed wheel. Finally, a dry 
buffing will bring out the highest degree of 
polish. 

In wiring, the sockets should be connected 
in parallel, so that both lamps will light 
at once. 

The cylinder will be found true enough 
and heavy enough to support the upper bulb 
and lamp while merely resting on the base. 
If, however, the lamp will be in a position 
subject to vibration or much handling, drill 
two holes up through the base and into the 
bottom of the cylinder and insert either small 
brads or plain wooden toothpicks. These will 
provide sufficient hold while enabling the 
cylinder to be removed when it is desired to 
change the inner bulb. 

The desk lamp, in most respects, is made 
in the same manner as the table lamp. The 
main section of the base consists - a piece 
of sheet material 51%4 by 8% i This is 
surmounted by we ‘sections, sth 33% by 
44% in. These are mounted, with the usual 
drilled holes and self-tapping screws, flush 
with the ends of the main plate, so that a 
34-in. space exists between the two smaller 
plates. Six additional pieces, each 34 by 3% 
in. are used, three on each side, to buttress 
the vertical plates that support the light- 
carrying section abeve. These buttresses 
are attached to the main base by means of 
screws rising from countersunk holes in the 
base plate. 

Two vertical supports are cut from sheet 
material, each 3%4 in. wide and 7% in. long. 
Notches 34 in. square are sawed out of the 
corners of the upper end of these plates with 
a hack saw. 

The cylinder used in this lamp has a 
longitudinal section cut away to pass the 
light downward. The exact width of this 
section will vary with the type of bulb you 
use, it being necessary that the opening be 
wide enough to insert the bulbs after the 
lamp has been completely assembled. In 
this instance the saw cuts were made 2% in. 
apart. To heighten the appearance of 
roundness when the lamp is finished, these 
cuts are made parallel to each other, so 
that as little as possible of the material is 
cut away to provide entrance for the bulbs. 
If vou have a large band saw, cut the tube 
in an upended position. If not, use a circular 
saw, preferably hollow ground, and make 
the cut slowly to avoid overheating. 

The section that has been cut away, if 
flattened on its bottom on a sanding belt and 
polished, will form a neat pencil and pen 
tray, as illustrated. (Continued on page 102) 


SOUTH 


BEND 






9”x 3° WORKSHOP 


PRECISION LATHE 


32 


Weight : 
310 Ibs. 
Crated 


this new 1936 Model in 8 





page book—showing 


different drives and 
4 bed lengths. 
Ask for 
Catalog 
15-W. 






NEW 1936 model 91)4” x 3’ *“*Workshop”’ Lathe with Horizontal C ter Shaft, ! 25 
h.p. Reversing Motor, Reversing Switch and Belting as shown... — ms ae io ies os ‘98 


($24.00 Down, $7.00 a Month for 11 Months) 


10 NEW LATHE FEATURES of this back geared 
screw cutting lathe include: Twin Gear Re- 
verse for Right and Left Hand Screw Threads 
and Automatic Longitudinal Feeds to Carriage; 
Ball Bearing Thrust Collar on Headstock Spin- 
dle; New, Improved Tailstock. 


These and seven other important improve- 
ments make this new 1936 model the greatest 
value we have ever offered in a back geared 
screw cutting metal working lathe. Also 38 
practical attachments are available for special 
jobsin manufacturing and machine shopwork. 


AN IDEAL CHRISTMAS GIFT! A SO 


The new 1936 model 9” Workshop is recom- 
mended for auto service shops, electrical and 
repair shops—home shops and manufacturing 
plants—for all classes of fine, accurate work. 
Write today for FREE Catalog shown above 
30 DAY TRIAL: Send down payment for 30 
day trial; money back if not satisfied. Im- 
mediate shipment. 


SOUTH BEND LATHE WORKS 


829 E. Madison St., South Bend, Ind., U.S. A. 


UTH BEND 9’x3’ WORKSHOP LATHE 











Ae eM mag 
ACCORDION 


_ @If you want to be really popu- 
lar, have all the fun, the center 
-.. of attraction everywhere, just 
*. learn to play this thrilling 
instrument from Italy. 

A complete band or 

orchestra in itself, and 
80 easy to learn to play. 
You’ll master this easier 
Soprani in no time, and 
you’ll have real fun from 

the start. Don’t delay. Big 
future. Send postal for 
beautifully illustrated literature. 
No obligation. Easy terms. Write 
today sure. e 33 


SOPRANI, INC., vepr 1231 


630 S. WABASH AVE. CHICAGO, ILL. 




























Read what F. L. S. 
of Portland, 
Oregon, szys: 


**CASCO is so easy to 
apply, itcan be mixed in 
small or large quantities, thus 
saving waste. It is so smooth in 
working and gives such satisfactory 
results that I consider it superior to 
any glue that I ever used.”’ 
CASCO—now available to everyone—is the fa- 
mous industrial glue used in the manufacture of 
fine furuiture, pianos and airplanes. 


The Secret of CASCO’S Great Strength 
Most glues «et slowly, by evaporation. CASCO sets quickly, by 
chemical action. This unique method gives superior, long-life 
holding strength. It makes CASCO heatproof, waterproof. 
When you want to build a project, for permanence use CASCO. 






FREE! GENEROUS TEST SAMPLE 
» & HANDY GLUING GUIDE! 


32 pages, 50 illustrations, full of ideas on gluing [= 
and repairing things quickly, easily and perma- 
nently. Makes you an expert on all gluing, ate. 

Write name and address on postcard. Say “‘Send 
free sample and copy of ‘Casco Gluing Guide’ ’’ 

Hardware, Paint, leaker Dealers sell CASCO 
THE CASEIN MFG. CO. OF AMERICA, Inc. 
350 Madison Avenue, Dept. 1235-A, New York 
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Wood turning 
Mortising 


abba puree 


OPERATIONS 





aed 93 9.95 


Sanding ; 
= INCLUDING 4 HP. 





ZT Z| ee 





Motor Bracket 
Attaches to edge of 
bench top by means 28m 


F 
tical worksho 





of motor keer’ the jg 





up provides twelve 





7400 ee bat thrus 
WALKER-TURNER CO.INC. PLAINFIELD, 


Please mention PopuLaR SCIENCE MoNnTHLY when answering advertisements in this magazine. 


400 724 bench on a rag be I; —— 
—~e ‘ oe or accessories for ev ous 0 Walker- Turner Co. 
225, 1345, tions may bedded as the need : arises. | 3425 Berckman St. Plainfield, No, 


Distance between centers ith ¢ Swin 
4’, Bronze bearings, with enclose 
t bearing. Compoznd tool 


‘or the first time, a sain prac- rest for metal turning, mortising and 
“4 


rms & drilling, tables, face plate, etc., available 
at extra cost. 


NCH SAW: 
Table cast iron (ground) 14’’ x 12’’, Re- 






h per 















of a hinge. Weight involves noheavy taveatanent, neither movable throat for dadoing. Geatgotes 
the owner penalized by being com- 


mitre gauge regular equip 


belt at prope, cen- pelled to buy accessories or attac’ feced ripping fence. 
sion Tack + ar set mentsthat hemay not need. Oncehehas Use 7’? diameter blades, 
, ’ the basic Add-A- 






Tool wry lathe, Table 1 may be lifted oe ~ a suit by ie 
tachmen ts ply loosening two wing 


ed 4-PS. 








Please send me your “folder on Add-A- 
Tool Workshop. 


NEW JERSEY MDGEZORS ..00cccccscccccscccccccsesccccsocce 


IF occ ncscccccssencs Bs nccscencescases 

































































































“Here’s the 


FINEST GIFT 


you ever gave me!” 


“T was never so proud in my life. It’s 
a whole library! I'll use it in busi- 
ness. I'll need it to keep me abreast 
of the times. From now on, I'll be a 
more interesting and more valuable 
person!” 

* . * 
You'll agree, when you see the new 
Encyclopaedia Britannica. 24 vol- 
umes that cover the history, culture, 
business, and news of the world. Easy 
to purchase. Mail the coupon with- 
out obligation. 


ENCYCLOPAEDIA BRITANNICA, Inc. 
3301 Arthington St., Chicago. Box91LL-12 


Please furnish me complete information 
about the new Encyclopaedia Britannica. 


Name 





Street 


City 











Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And 
make ¢ money at it. Write for particulars to 
Science Monthly, Circulation anager, 353 
Avenue, New York. 


Anew’ 





196 enen 
Every Latest 
Radio Development | 


For the Radio Experimenter, Ham or Fan who builds 
his own Radio and Radio Devices, this 196 page 
book is invaluable. It lists over 50,000 items; ap- 
proved parts so that you may build your own pet 
circuit; all latest improvements; the last minute 
developments of leading manufacturers; Big Short jj 
Wave Dept., World’s greatest PA Dept., scores of |f 
kits from 2—10 tubes . . . all at Lowest Wholesale |} 
Prices. Get your copy TODAY! 


0m oo" Wholesale Radio Service Co. | 
me 100SixthAve., Dept.PS-125,NewYork § 
v. Rash your FREE 196 page catalog No. 59for 1936. § 


Please mention PoPULAR SCIENCE MONTHLY when answering advertisements in this magazine. 








SHOP DROPLIGHT SLIDES 
ON SWINGING TRACK 


CONVENIENT method of adjusting 
the droplight over a lathe or other ma- 
chine is to attach two or more small pulleys 
to the extension cord in such a way that the 
lamp may be moved along a small rod, bent 
into a triangular shape and extending about 


The droplight may be moved to any position 
on the rod, which may be swung to either side 


4 ft. from the wall of the shop. The ends 


of the rod are flattened and drilled to take | 


a short bolt, which holds them to a short 
section of angle iron, bolted into the wall. 
A short coiled spring on this bolt stiffens the 
action of the track rod—JosepH C. CoyYLe, 


TWO MODERN LAMPS 
(Continued from page ror) 


The next operation calls for cutting two 
grooves, each % in. wide and % in. apart, at 
either side of the opened portion of the 
tube. These grooves should extend back to 
the widest point of the tube. Make the cuts 
on a band saw, if available, holding the tube 
steady against a wooden block. If carefully 
made, the waste pieces will break away easily 
under slight finger pressure. Finally, finish 
these grooves so that they exactly fit the two 
vertical plates, cutting back, where necessary, 
with a file. You will find that the plates are 
about a thousandth of an inch thicker on 
one side than the other (all resins must be 
cast with a slight taper), so that one side 
will need slightly more filing than the other. 
If this work is done carefully, a tight fit will 
be attained, and no cementing or other means 
of attachment will be required. Under no 
circumstances force the flat uprights into the 
grooves or the center partition will crack. 

The last two pieces needed are two jig- 
sawed circular plates, 3%4 in. in diameter, to 
close up the ends of the tube. These are 
attached by means of small roundheaded 
brass screws inserted into drilled holes. 

After polishing all pieces and assembling 
the base as previously described, drill the 
necessary holes and attach two smal! sockets 
of standard type to the upright plates so 
that each socket will be in the exact center 
of the tube when the plate is put into position. 
When the sockets are attached and wired, 
fit the upright plates into position and then 
attach them to the base by means of screws 
set upward through countersunk holes in the 
base. These must necessarily be of small 
diameter, as they enter endwise into a %-in. 
plate; it is therefore advisable to use three 
or even four screws, spaced evenly. 


If you would like to see more articles on 
working with plastics published in this mag- 
azine, please send a post card to the Home 
Workshop Department. 


TH an easy- 
playing Conn 
band instrument, you 
can be ready for band 
or orchestra in 4 to6 
weeks. A sure road 
to popularity if you 
start on a Conn. 
; Choice of the world’s 
‘greatest artists. 
Magnificent tone, 
Many exclusive fea- 
tures—yet they cost 
no more. 


Ask to see the marvelous 
new models now being dis- 
played by Conn dealers. 
Home trial. Easy payments. 
Write us for free book on 
whichever instrument in- 
terests you most. Mention 
instrument. 
Cc. G. CONN, Ltd. 

1282 Conn Bldg., Elkhart, Ind. 


JONN 


Worlds Am ved 
BAND IN 'STRUMENTS 








. . by Boice-Crane. Takes 15” dia. 
work—here’s big capacity ws. most 
needed. Has 5 Speeds, ... “Hi S 
Slow Speed’’ Drill, all in a, —e a 
ficient speeds too for each of its many 
operations. 

8 MACHINES IN 1: 
a drill, router, shaper, drum-sander, 
mortiser, carver, borer . . . New type, 
‘‘quick-change’’ fittings . . . easy set- 
up. New feature for rapid ‘‘belt-shift- 
ing.’’ Modern all thru. Ahead of 
field. Investigate Boice-Crane fully, 
before you buy. Low priced. 


Modern “Tilt-Arbor” Saws 


Acknowledged by 
sands of users as the only 
a omcient, Cy and 
ical type w. The Saw 
Biade fiiteand Towers. Table al- 
ways level. Modern at every 








Dept. 


W.B.&J.£:301CE ice) tatoo) ile) 





BIG SPECIALS FOR XMAS 


All well-known goods, needing no description; 
brand new, with regular factory guarantee. 


foonel Ale Ptstets 100 shot Reptr.; 500 steel yt agg TE 
Air Pistol; single shot; BB’s, darts 
Haenel Mod. 26-hi-power, single shot 800 177 
Air ol; single shot; 177 & 
3 single..$6.00; Repeater 


ai sats a Deerfoot 6% ii es binde, doublewuard i. zs 
Telescopess-10 bo jane 9 we Ag me RS 
“Simecican wede2hen'6i, Re ae an ra era 
$2 Deposit on COD’s. Send $c stamp for bargain catalog. 


LEE SALES CO. (Dept. PX) 35 West 32nd St., New York City 











“treater FLYING CLOUD 


Ready -to-assemble, finished, numbered parts of this 27-in. ooltiy. re- 
alistic beily-ealled true model of the prettiest of all Le my palling 
essels, that broke record ~ © record aroun: hy Horn. 
’ rich! prized mantel or radio o 
2 omplete Kit, with fall eet of sails, $400 


Se 
FREE: ~*: th each rder, historic 
aS and its thuilling ving Ci Glog: Pander fal sa ator 
SP iilust, catalog of Historie Ship and Coach 
Models. 
MINIATURE SHIP MODELS 


Markaf 
ca Dept. NA Perkasie, Pa. 


Satisfaction 
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Gilow POWER 
WQDDWORKING SHO | 


Afi c.0O. B.'s 
25c e 





wooo LATHE 
ORILL PRESS 
SANDER, ETC. 
(board shown 
not included) 


Jig saw ” | 











Get this Assembly 

now and this winter make a few 
of the many things you have 
planned, i.e., book sheives, foot 
stoois, sewing cabinets, book ends, 
wall brackets, corner cupboards, 
end tables, magazine racks, ete. Eas- 
ily and speedily done with power tools. 
Assembly consists of the following tools, which may be purchased 
separately: Jig Saw eguipped with adapters, 1 doz. assorted blades 
and Booklet, Saw Puzzles’’ ($1.50); 2-speed 
Wood Lat he, 9'~ in. Bed ($2. 00 Brill Press complete with chuck 
($2.50): Dise Sander with 6 san © digcs. i 00); Set Hangers and 
Lineshaft ($1.00); 5 Line Shaft Patter $1.2 


FREE! Six 2% ft. Endless Retiber Belts (value 
® $1.50) given with each Complete Assembly. 
Assembly may be purchased with $3.00 Lathe having 24 in. 
bed if desired. Simply add $1.00 to your order. 

IDEAL XMAS GIFT FOR MAN OR BOY. BUY EARLY. 


Send 8c stamp for 24 page catalog fully 
describing all our low priced tools. 








J&H METAL PRODUCTS COBLIEST PAULST ROCHESTER. N.Y 


Be Your Own 
MUSIC 
Teacher 


Learnat Home ; 


by wonderful improved 
method. Simple as A. 
I C.—a_ child can 
learn it. Your lessons 
consist of real _ selec- 
tions instead of tire- 
some exercises. When 
you finish one of these 
delightfully easy les. 
sons, you’ve added a new ‘‘piece’’ to your list. 
You read real notes, too—no ‘‘numbers’’ or trick 
music. Method is so thorough that many of our 
700,000 students are band and orchestra LEADERS. 


PLAY BY 












Be Popular 


NOTE 
: Everything is in print and pic- 
4 oe B ak am tures. First you are told what to 
Mandolin Harp. do. Then a picture shows you how 
Cello,  Trom- to do it. Then you do it yourself 
bene, Flute and hear it. In a few short months 
4 ° you become an excellent musician 


egy —the life of every party! 


Ukulele, Guitar, 
Voice and Speech 
culture, Har- 
mony and Com- 
position, Drums 
and Traps, Auto- 


Free Book and 
Demonstration Lesson 
You may quickly become a fine 
player through the U. S. School 
home study method. Write at once 


matic Finger for our illustrated Free Book and 
Control, Banjo Free Demonstration Lesson. Please 
(Plectrum, mention your favorite instrument 
String or Tenor) and write your name and address 
Piano Accor- plainly. No obligation. Address 
dion, Italian and 

German Accor- U. S. SCHOOL OF MUSIC 


dion, Trumpet. 812 Brunswick Building 


New York City, N. Y. 

















This ig written in WHAT CAN YOU DO 
smallest adver- WITH ONE INCH? 


tisement accepted 
in this magazine. 
Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipment tools, games, puzzles, etc., to sell, 
and for firms looking ents. Inch’ advertisements. like this 
cost $35.00. ey pay well cause they are seen and read ae 
400,000 wide-awake men every month. Interested parties 
invited to address the Advertising Department, Popular Science 
Monthly, 353 Fourth Ave., New York, N. Y. 




















NEW!! ALL WAVE POCKET RADIO 
— wisineny pocketeashy, veighs $2. 99 


only 40zs. as shown! N 
batteries or electrical ro 
tions needed! Nothing towear Complete 
out or a replacement—only one moving part. 
and receives ALL stations with beau- 
hooking to any metal 
phones, etc. Rangeup 


tions—very little static! Can be used by ANY- 

ONE ANYWHERE! Foolproof—NOT a cheap CRYSTAL outfit? Abso- 
lutely complete with midget phone and directions to use on Bicycles 
Autos, in office, hotels, camps poe omen Nomessy hookups! T ESE 
ARE FACTS! Send only $1 1.00 and y postman $1.99 plus postage or 
x Cash, Money b emg or heck). Ideal gift. Guaranteed. 

der NOW! (Foreign orders | exits: At Better Dealers. 

TINYTONE RADI 10 €O.. . PS-12, KEARNEY, NEBR. 
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HOW TO CONVERT A FILE 
INTO A HUNTING KNIFE 












The knife and what it was made from—an old 
file, bits of leather, and a scrap of brass 


A= that was required to make the high- 
grade hunting knife shown above was 
a worn-out 10-in. mill file, 10 cents worth of 
scrap sole leather from a shoe repair shop, and 
a piece of scrap brass 114 in. in diameter. The 
latter was picked up at a junk yard for 7 cents. 

Place the file in a forge or bury it in a 
roaring bed of live coals in a furnace or 
stove and bring to a white heat. Remove 
and let cool gradually. I have found that 
this will leave just the right temper for the 
blade of the knife. 

Now place the file in the vise with 5 in 
above the jaws, and break it off even with 
the top of the vise by tapping cautiously 
with a hammer. Grind the file down to 
shape on a coarse wheel as shown in the 
drawings, and finish on a fine wheel, but do 
not put a knife edge on the blade until the 
whole is completed. Thread the end of the 
tang as indicated. 

Shape the ferrules on a lathe or by grind- 
ing. Anneal the front ferrule by heating to 
a cherry red and plunging it into cold water. 
Then drill a 3-in. hole through the center. 
Place the piece on the anvil and drive down 
flat so that it will slip into place on the tang. 

Cut the sole leather into approximate sizes. 
Drill or punch holes through the centers and 
slip them onto the tang. Drill and tap the 
end ferrule, and screw 
it tightly on the end 
of the shaft, which 
has previously been 
threaded. 

Let the knife stand 
for a few days until 
the leather has thor- 
oughly shrunk; then 
turn up the end fer- 
rule as tightly as pos- 
sible. Finish grinding 
the handle to shape, 
polish the whole with 
fine emery paper, and 
buff ona buffing wheel. 
Shellac the leather on 





the knife sharp.— 
Dick HUTCHINSON. 


Method of breaking 
off file in a_ vise 


10" MILL 
FILE 









Flow Knife is Ground 
THREAD HERE) 





f—1t 1" " 
DRILL % HOLE 


f=) 


LAY he SIDE 
AND PRESS OR 
HAMMER FLAT 





. \ 
THEN GRIND OR DRILL AND 
FILE TO SHAPE TAP 
FOR FERRULE | 









| etc. ; tightening loose screws, 











BE YOUR OWN FIXER 


AND SAVE THE REPAIR MONEY 








Typical repairs that can 
be made perfectly with 
Smooth-On:—Stopping 
leaks in steam, water, gas, 
oil or stove pipes; mending 
cracks, breaks or leaks in 
furnaces and boilers, radia- 
tors, tanks, sinks, pots and 
pails; making loose handles 
tight on umbrellas, knives, 
hammers, brushes, drawers, 





SMOOTH-ON 
Radiator 








hooks, locks, door knobs, 
etc. 











On the Automobile:— 
Making cracked water jack- 
ets and pumps good as 
new; stopping leaks in ra- 
diator, hose connections, 
gas tank and gas, oil and Leaky Kettle 
exhaust lines; making a == 
fume-proof joint between 
exhaust pipe and tonneau 
heater; tightening loose 
headlight posts; keeping 
grease cups, hub caps, and 
nuts from loosening and 
falling off, etc. 














ae On 











Practically every house- Leaky <= 


holder spends at least $10.00 
to $50.00 each year and 
many spend several times f 

that much on the above and iy 
other simple repairs that can 
be made quickly, easily and 3 
well with Smooth-On No. 1. 











With a can of Smooth- 
On you can save this money 
in your own home—and by 
doing similar repair work 
for others, you can make 
money. 





No skill is required to 
make repairs and_ the Oil Leaks 
amount of Smooth-On used 
on any one job seldom costs more than a 

few cents. 
















To get perfect results, 
write to us for and use 
the Smooth-On Repair 
Book. 


Get the booklet from us 
and Smooth-On No. 1 in 
7-0z., 1-lb. or 5-lb. tins 
from any hardware store. 


HOME « Auto 
REPAIRS 





SMOOTH-ON MFG. CO. 
Dept. 58 
574 Communipaw Ave., 
Jersey City, N. J. 
Please send the free Smooth- 
On Repair Book. 


SMOOTH: ON 








Write for 
FREE BOOK 
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14 size of real planes 


Stt. Monscoue Ss ——~ [one 
5 ft. Stinson Relia 

5 ft. Heath ha 

Build planes that are actu- 
allyone-thirdthesizeof amit 





cach a strong outd: fiyer—a$10 value for p¥; 
only $1. Everything is = me - t— incfading 


il liquids—nothi 
Write GH. a. MODEL Aumipl ance co. 
~ 1 Dept 5 York, &. 1. 
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IN FULL COLORS 

Page after page shows new streamline 
trains, new powerful steamtype loco- 
motives—rubber sleepers for silent 
operation, etc. All American Flyers 
are ready to run, with transformers 
included. 28 years’ experience build- 
ing over 8,000,000 trains is your 
assurance of dependable perform- 
ance. Select your fun-making auto- 
matic signals, stations, bridges, etc. 
ELECTRIC TRAINS — $4.50 up. 
Dads, too, make railroading a hobby. 


76S Flyer Mfg. Co. 


SEND FREE — 
2236 S. Halsted St., Chicago, Ill. TRAIN BOOK ; 











National 


GRAFLEX 


SERIES II 


Small, efficient. 
GRAFLEX focus- 
ing. Focal Plane 
shutter speeds to 
1/500 sec. Accesso- 
ries include a 140 
mm. Telephoto 
Lens. Makes 10 ex- 
posures on 8 expo- 
sure film rolls. Pic 
ture size 214"x2}3 


“Yast a Handful” 
EnLarc-or-BRinTER 


Makes enlarging as simple as 
contact printing. Is an en- 
larger, contact printer, and re- 


touching desk allin one— 
almost a complete darkroom 
in itself! It’s new... different 

_. desirable! Write for all 
the facts. 


FREE ILLUSTRATED 32 
PAGE CATALOG . 


FOLMER GRAFLEX CORP. 
Rochester,N.Y., Dept. P.S.8 
Please send your latest 
catalog of All-American 
RAFLEX equipment. 





WIRE DOLL FURNITURE 
(Continued from page 69) 


5 Akh 


The round-bottom chair is made from three 
wire pieces and a.cardboard disk for the seat 














of the arms and is very important. 

The chair with the round seat is quickly 
made by bending a piece of wire around 
a round object for one and a quarter turns 
and bending the ends downward to form the 
front legs. The back of the chair and the 
back legs are bent from one piece and sold- 
ered in place. Then the decorative ring is 
added. The seats for all of the chairs as well 
as the table tops are made froin cardboard. 

For the larger pieces such as tables, a 
more rigid construction may be necessary. 
Heavier wire may be used, but a more orna- 
mental method is to grip one end of two or 
three wires in the vise and twist them into 
a single bar with a hand drill or a car- 
penter’s brace. The three-legged table thus 
constructed withstood a load of 51 Ib. before 
one leg buckled. 

While any of this furniture can be finished 
by painting, it was found that paint not 
only emphasized the slight irregularity of the 
wires, but also required several carefully ap- 
plied coats to finish each piece. On the con- 
trary, sealing wax covered perfectly with a 
single coat and produced a lustrous finish 
that was unobtainable with paint. The seal- 
ing wax, which is the kind sold for craft- 
work, can be obtained in a large assortment 
of colors, including gold and silver. Simply 
heat the wax over a small alchohol flame 
and dab a little upon the wire to be covered. 
Then hold the wire over the flame and let 
the wax flow evenly over the surface. It 
sets almost immediately. 

The chair seats and table tops are finished 
by covering them with sealing wax, both top 
and bottom. They are then heated a little 
and stuck on the furniture. Another method 
is to cover them with bright-colored cloth. 

Those articles made from twisted wire 
look well if the wire is thoroughly polished 
before it is twisted and then left without 
further covering except perhaps a coat of very 
thin transparent lacquer to prevent tarnishing 
Black sealing wax makes a beautiful finish 
for the smaller furniture. 








Twisting wire for use in the heavier pieces 
and, above, a good way to straighten old wire 


The “61” beauty treatment for floors 
requires NO polishing, EVER. And it is 
SLIPLESS, heelproof, marproof, waterproof. 
Lasts for years, without care, on floors, 
linoleum, furniture and woodwork. Sold 
in all size cans, by paint and hardware 
dealers. Pratt & Lambert-Inc., Buffalo, N.Y. 


“PRATT & LAMBERT” 
A GOOD HOUSE PAINT 





Haven't you piweve 
wanted a Pow Paid 
ful '— p Receiver. 4 ‘all your own? A Short 
d Wave set that will actually 
= fond, tations from al! parts 
e World, police calls, airplanes, 
GUARA local sta- 
Radios giveG TEE - 
! thous ands no e. 
‘ Fe performance! Will bring “ sta. 
tion: a $60.00 lio can’t 
NOW, the ‘world £4 famous ACE Construc co Kits 
are priced so low that anyone can} afford one! For 
only $1.25 we send you, — » an attractive 
heavy metal chassis-pane’ -—-¥ rt needed 
to build a powerful one tube receiver. Not afeeble 
pa set! Works on two inexpensive dry batteries. Later, you can 
e your set into the two tube pmpe or. AH- panoatrie set at spe- 
a low cost. You geta b) by wiring it yourself 
from our clear diagrams. It’s easy for even a child! Just a few simple 
gieneesens. 
For more power and volume buy. the TWO TUBE Receiver Kit $2.00 
ALL ELECTRIC Two Tube house current set. No bat- 
teries needed, Works on 105-125 volt 
AC or DC line. Complete construction kit’ only $3.00 
yt No! wit Not. 4 im Not an attachment! 
ble Phones $1.25 


ACE F RADIO LABO RATORI ies Dept 8 12, NewYork City 


—y =» 
EUAN IDJEFE: 
Fool of 1001 Uses 


Grinds, routs, drills, carves, 

sparpene. cuts, engraves, 

Over 100 wh eel shapes avail- 

ple, cigh _ chand — fxs 
e $s i poun 

at ~ in the shop or take 


to the . ne with 
slow AC. or 
D. C., 110 volt, 13, ie r. p.m. 
Order on 


$10.75 Sieh Sat 


isfaction 
guaranteed 
Ask ae 
‘IF RE 

*| booklet. jenerave, etc. Prepaid $5.00 


CHICAGO WHEEL & MFG. CO., 115S. Aberdeen Street, Chicago, III. 
































When all else fails end your suffer- 
ing with the flexible “no metal” 


Heetner surronr 


WRITE FOR FREE BOOKLET 


HeetnerArch Support Co.,402M.E. Taylor Bidg., Louisville,Ky. 








SHIP MODEL 
MAKING 


New book shows how to make any 
model. Shows the short cuts, kinks, 
time-saving methods of experts. 
Complete plans for gorgeous gal- 
leon, clipper ship, etc. Almost 100 
illustrations. Full cloth _ bound 
$1.00. Popular Seience Monthly, 
353 Fourth Ave., New York. 




















Please mention PoPpuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 


detailed blue prints of this handsome 

4-mast barque. Complete fittings and construction sets 

for many other popular and historic models. Extensive line 

of quality fittings—for sailing ships, 

whalers, steamships, destroyers, 

yachts. Send 15c today for big, 
illustrated catalog. 


A. J. FISHER 
1002-2 Etewah Ave. Royal Oak, Mich. 


Accurate, 


POPULAR SCIENCE MONTHLY 








NORTHLAND 
SKIS 


It takes carefully 
selected, slowly 
seasoned weod... 
correct design... 
skilled craftsman- 
ship to assure 
absolute uniformity of 
weight, grain and lim- 
berness in a pair of 
skis. You can depend 
on these qualities when 
you buy Northland Skis. 
‘Ask any expert ! Models 
for touring, downhill, 
slalom, jumping and 
racing. Identified 
by the deerhead 
trademark. 


There’s a Big 
Difference In 


Free Booklet 

HOW TO SKI 

will help you learn. 

NORTHLAND SKI MFG. CO. : 

94 Merriam Park St. Paul, Minn. 
World’s Largest Ski Manufacturers 

















300 POWER U. S. 


MICROSCOPE 


What a Bargain! A Guaranteed 300 Power Mi- 

croscope only $2.98. Ideal for student and ; 

laboratory use. 300X objective is more than - 
Dore va OD) Lanioutes (pa 



















‘or liv r- 
amecium, rotifers, blepharisma, etc.) and 
other minute objects. Adjustable to 125X for 
examining stamps, coin, etc. Substantial 
construction throughout, easy focusing,ad- 
justable removable mirror, fine optical system. 
FER é 
Order now! Receive f ssecting magnifier 

pictured, 12 plain slides, 12 cover glasses, 12 slide labels, forceps, nee- 
dle, 2 test tubes, book of lens tissue, collection jar, sealing liquid, 12 
page instruction book, 3 vials of specimens for observation and mount- 
ing. ACT QUICK! All $2.98 postage free including 300 power micro- 
scope and handy cabinet case. Send money order or pay postman plus 
postage. Money back if not satisfied. 

J. H.Winn Mfg.Co., Dept. 112X, 124W.23 St., New York 












Look Manly 


—wearthe VITALITY Shoulder Support. 
Develops upright graceful figure ex- 
pands chest 2-3 ing., keeps shoulders 
square, improves breathing, energy. 
health, looks. Increases poise. 


reply to this advt 
S &WN Appliances 
Dept. P S-2, Forest Hills, N. Y. 








NS a ed, Ie A 
At Home / 


FARN money working at home or instudio coloring 
photos and miniatures in oil. Learn ‘“‘“Koehne Method" 
in few weeks. Work done by this method is beautiful and 
in demand. No previous experience needed. Many make 
money full or spare time this easy way. Send for free 
booklet, “‘Make Money at Home” and requirements. 
NATIONAL ART SCHOOL, Inc. 
3601 Michigan Avenue Dept.1369 Chicago, Illinois 











ARN 

Me \\\ 
Americans are proud of the ine 
dustrial achievements that have 
made their brawn, courage and 
ingenuity world famous. The 
chief disease which threatens 
that supremacy is tuberculosis. 
It is the greatest cause of death 
between the ages of 15 and 45. 
Help protect American man 
power from this enemy by pur- 
chasing the Christmas Seals that 
fight it all year round. The seals 
you buy today may save your life 


tomorrow. 
BUY 
CHRISTMAS 
SEALS 


The National, State and 
1 Tuberculosis Associa- 
tions of the United States 
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PERFORATED PATTERNS 
MADE ON JIG SAW 


Marking a de- 
sign on wood 
for scroll- 
sawing with 
aid of perfo- 
rated stencil 








HEN it is necessary to duplicate the 
same design on a number of pieces of 
wood or veneer before cutting them on the 
scroll, jig, or band saw, much time may be 
saved by using perforated stencils. Merely 
lay the stencil over the work and gently daub 
it with a cotton pad dipped in lampblack. 
The design will be marked on the work in 
the form of minute dots, which are easily 
followed. If the designs are to be filled in 
with colored enamels, you can, if necessary, 
use dry pigments of the appropriate color 
instead of lampblack. 
An easy way to make the perforated stencil 
is by clamping an ordinary needle in the 
jaws of the scroll saw. The needle should 





The cardboard is pushed over the needle at 
a constant speed to form the perforations 


clear the table by about 3 in. at the highest 
point. Set the saw for slow speed, and you 
will find it possible to perforate a sheet of 
lightweight cardboard merely by moving it 
at a uniform speed on the table. The same 
method can be used for perforating pads of 
note paper so that the sheets may be quickly 
torn into smaller portions and for various sim- 
ilar purposes —E. A. Bower. 


GRINDING HIGH-SPEED DRILLS 


IN GRINDING high-speed drills, care should 
be taken not to overheat them. When heated, 
they should not be plunged in cold water, 
because to do this is likely to cause small 
surface cracks, which may result in serious 
damage to the drill—H. J. C. 






























ADVENTURES OF 


WINNIE 


the radiator cap 





“Oh, dear! He’s putting in a cheap, smelly anti- 
freeze! I can see I’m in for a hard winter.” 





“This warm spell certainly is evaporating that anti- 
freeze. What a smell! And my feet are burning up.” 


“Just as I thought. Frozen up tight, just because 
so much of that anti-freeze boiled away during 
the warm spell. And they’ve left me out here to 
freeze to death, while they go to get a tow.” 

, —— 


r ¢ 





tie 






“Thank goodness, the boss has Eveready Prestone 
in the radiator now, and there’ll be no more of that 
awful smell. And no chance of another dreadful 
freeze-up, for Eveready Prestone can’t evaporate 
and leave us without protection. Just think; no ra- 
diator troubles, and no rusty water at my feet all 
winter long! Don’t make the mistake my boss did. 
Put Eveready Prestone in your radiator, Turn to 
the inside back cover of this magazine and see 
how little it will cost to have guaranteed Eveready 
Prestone protection in your car this winter.” 
SPECIAL OFFER... A “Weather Wheel” which will help 
you to forecast the weather. Also ““Weather as a Hobby” 
—a 48-page illustrated book, prepared by weather experts. 
Full of fascinating weather facts. Send roc (stamps or coin) 
to National Carbon Co., Inc., P. O. Box 600-25, Grand 
Central Station, New York, N. Y. 


Please mention PopuLar ScreNcE MONTHLY when answering advertisements in this magazine. 105 



































































Boys! 
EXPLORE 
EW WORLDS 

OF SCIENC 


interesting 
EXPERIMEN 





F ~ MICROSCOPE 
—— 








Here’s the most sensational scientific in- 
strument you can own. The new Gilbert 
Opto Kit. A big laboratory-type wooden 
box full of powerful lenses for making 
your own microscopes—telescope—peri- 
scope—shadow projector—electric beam 
signaler—and other exciting equipment. 


With an Opto Kit you can explore hidden 
mysteries of nature and science—send mes- 
sages by electric beam—make camera mod- 
els—and do dozens of other exciting 
things. See Opto Kit at your nearest toy 
store. Mail coupon for 32-page 


free to first 50,000 boys who write. 


THE NEW 


GILBERT OPTO KIT 


The A. C. Gilbert Co. % 

525 Erector Square, 

New Haven, Conn. 

Send—free—Gilbert Thrills Magazine and com- 
bined Opto Kit catalog. 


Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 











“Gilbert 
Thrills Magazine”’—regular price 25c— | 





YOUR MICROSCOPE SHOWS 
HOW PHOTOS ARE MADE 


(Continued from page 47) 


to explore in other directions. Have you been | 


having trouble with frilling or reticulation? 


That is, do your negatives have that patent- | 


leather look that every miniature-camera 
user, and many large-camera fans too, dread 
during hot weather? Examine a reticulated 
negative with your microscope, and you will 
find that the gelatin coating is full of tiny 
cracks or folds, formed when it contracted 
or expanded during a sudden change in tem- 
perature. Such reticulations are, of course, 
undesirable because they play havoc with the 
image when attempts are made to enlarge 
more than three or four diameters. Some- 
times, no satisfactory print can be made at all. 


AYS of avoiding reticulation include 

keeping the temperatures of all develop- 
ing, rinsing, fixing, and washing solutions the 
same, generally between sixty-five and seventy 
degrees F. Another way is to harden the 
film in formaldehyde, as already described, 
either before development or at any other 
point during processing, so long as trouble 
has not already occurred. 

You can have a lot of fun, and learn much 
about photography, by examining microscop- 
ically everything else in your darkroom or 
that of a friend. Natural-color films and 
plates are objects of dazzling beauty when 
seen at 100 diameters or so. Some of them 
exhibit a maze of colored starch grains; others 
show a fine network of colored lines. The 
various photographic chemicals—metol, hy- 
droquinone, sodium sulphite, sodium carbon- 
ate, potassium bromide, hypo, paraphenylene- 
diamine, and so on—can be converted into 
beautiful objects for microscopic observation. 

Simply dissolve a little of the chemical in 
warm water, place a drop or two on a clean 
slide, and set it aside until the water evapo- 
rates. You will find the slide covered with a 
network of beautiful crystals. Such crystals 
make unusually beautiful objects for dark- 
field and polarized-light examination. In han- 
dling metol and paraphenylene-diamine, par- 
ticularly the latter, keep the solutions off your 
skin as much as possible. Some persons are 
susceptible to skin poisoning from these chem- 
icals. 

And now, since you have learned that it is 
possible to produce small, fine-grained nega- 
tives that can be enlarged many times; and 
have begun to suspect that there is really 
nothing very difficult about doing it, why not 
apply this knowledge to the making of photo- 
micrographs ? 

“But I don’t have the equipment,” you ob- 
ject, “and photomicrographic cameras cost a 
lot.” 

Would you consider a dime excessive, for 
such a camera? 


HAT is about the cost of a “pill-box” 

camera that can be attached to your mi- 
croscope, and used to make excellent photo- 
micrographs of just about anything that can 
be photographed with more elaborate equip- 
ment. The photomicrographs accompanying 
this article were made with such an attach- 
ment, which cost a total of nine cents. 

Obtain from your druggist two cylindrical 
cardboard boxes about two and one-half 
inches in diameter and four inches long. 
Stretch the lids slightly, until they will slip on 
or off easily, yet will not be excessively loose. 

In the center of one lid, cut a hole of a size 
that will permit it to slip over either the up- 
per end of the microscope tube, or the tube of 
the removable eyepiece, depending on the de- 
sign of the instrument. It may be necessary to 
fasten a short length of cardboard tubing over 
the hole, so that the lid can be clamped in 
place on the microscrope. With a standard 
ocular the fastening (Continued on page 107) 











*SELLEY-TEX ©™*3Es"°" 


REVOLUTIONARY IDEA WW uinsnen @ BUILDING 
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BOAT PARTS 


Stock 
Anchors 


White metal 





All 24" Wing Span } 
6 BEAUTIFUL MODELS to choose from 
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vantaepevera-aet- 
Rightor! _ 


Sa-stick Kits! 
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I~Moulded Construc- 
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8—Exclusive Fabric. 
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1373 Gates Ave., Brooklyn, N.Y. 








| SHIP i a 


Complete Kits from $1.00 Up | 


The quick and easy road to 
modeling 
scale 


them you nc 

Seeercotine pateed the model. Sim 
ilar sets for models of FI ing 
Cloud, Destroyer ton j 
stitution ,_U- §. 8. Texas, Whaler 
Wanderer and many others. Also 
semi- finished hulls and all "sorts of ' 


Large 64 page phot 
lustrated beol booklet, 
above sent post 
of 15c (coin). Many persons on re- 
poet — book a have ig hi 
ow simple and enjoya’ med makin 
get your booklet before starting your: model a = 


Model Ship Supply Co., Dept. R, Mineola, N. Y. 
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Explore the Sky with 
ASTRON-O-SET 


POWER Here’s an all-around instru- 
ment that brings the heavens 
and the world up close. You 
can use it at the rifle range, 
the seashore, on a country 
hilltop or city roof. Nine-piece 
set includes 35 power tele- 
scope, tripod, sky measurer, 
star finder, star time teller, 
sun screen, of instruc- 
tion and experiments, all in a 
beautiful leatherettecase. Sat- 
isfaction guaranteed. Send for 
of micro- 
scopes and accessories, stains, 
reagents, tical specialties, 
telescopes, binoculars, etc. 


WAELDIN INC. 


115 FULTON STREET NEW YORK 








HIGH POWERED TELESCOPE 


Range 
Prtie ai stent. telescope ie Za aa ay for view- 
nt objects, people, stars, etc. 
sections. Approx. 3 ft. long. Fine len- 
ses. Brass bound. Only $1.69 pos 
paid. C.0.D. 24c extra. $498 
$169 
ial Super-Power 30X 
qo . objective, com- 
ar. Similar tos above but more 
ween 4 guaranteed to see 900 times larger 
asina Fr and 30 times closer. 4 powerful lenses. 
Only th. ‘98 pos 


MICROSCOPES 


Substantially recisely made, with rack and pinion f focusing, tilt- 
ing base, sl aes. ‘=. ete. 75X to 500X—on postpaid. 
100X to 600X triple objective revolving nosepiece ‘ “Seeiensionst” 
concave mirror, etc., including wood carrying case and set of dis- 
secting instruments, only $8.50 postpaid. 
150X to 1400X new Deluxe 1400 power Super Brownscope with photo- 
graphically corrected ppicomece lenses, detachable base, concave 
mirror, etc., only $18.75 Dostpaid 
ess ; Dept. 612 


mBROWNASCOPE CO. 234 FIFTHAVE._NEW YORK 


| 
| 


sual 








PLANS FOR SHIP MODELS 25c POSTPAID 
MODEL REX 29’. MODEL NORMANDIE 32%’’. 
Full size plan—scale 1/32” sheet 34” x 44”"°— 
full instruction—7 photos—25 detail views— 
everything included with catalogs of boats and 
supplies. Send for complete catalog of model 

planes and boats 5e. 
DEAL CO., 28 W. 19th St., New York 
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YOUR MICROSCOPE SHOWS 
HOW PHOTOS ARE MADE 


(Continued from page 106) 


is simple. The ocular is pushed through the 
hole, and the knurled ring surrounding the 
upper lens clamps the cardboard lid against 
the end of fhe tube. 

In the bottom of each of the two boxes, 
centered with respect to sides, cut a rectangu- 
lar opening measuring fifteen-sixteenths of an 
inch by one and three-eighths inch. This is the 
picture opening, for this camera is to use 
thirty-five millimeters motion-picture film, 
the same as many popular miniature cameras 
and microscope attachments. Over one of the 
openings cement a piece of ground glass that 
is slightly larger all around than the opening, 
one and three-eighths by one and three-quarter 
inches being about right. Place the glass with 
the ground side down. Use ambroid cement, 
the same as is employed for model airplane 
making, for holding the glass in place, and as- 
sembling other parts of the attachment. You 
can obtain ground glass from a camera supply 
dealer, or make your own by rubbing one side 
of a piece of flat glass with a powdered abra- 
sive, such as emery, mixed with water, using 
the bottom of a small bottle as a grinding tool. 


HIS completes the focusing part of the 

camera. Fasten the lid to the microscope, 
invert the box and lower it into the lid, and 
you can focus the image of the object on the 
ground-glass panel or screen. Of course, there 
must be sufficient light coming through the 
microscope. A short length of cardboard tube, 
an inch or so in diameter and about the same 
length, can be set on the glass to make the 
image sharper by keeping out side light, if de- 
sired. 

The other cylindrical box is the film holder. 
Lay a piece of thirty-five millimeter movie 
film about one and three-quarters inches long 
over the rectangular opening, and center it as 
nearly as possible. Mark along the edges and 
across one end. Remove the film and cement 
strips of heavy paper or thin cardboard, 
whose thickness is but slightly greater than 
that of the film, along both sides. Across the 
marked end, cement a strip of thicker card- 
board. Then, across the top, running from one 
side strip to the other, cement a rectangular 
piece of cardboatd. This should be about one 
and three-eighths inches wide to match the 
length of the rectangular opening. Place it so 
that there is a narrow portion of the opening 
visible at the end where the cardboard strip 
was fastened. It is not a bad idea to cut a 
shallow V notch in the rectangular piece at 
this point. The purpose of the opening or V 
notch is to permit a knife blade or needle to 
be inserted for guiding the film (which has a 
tendency to curl) into place. 

This arrangement forms a shallow slot, 
closed on the upper side by the cardboard 
piece, and having the rectangular opening be- 
neath it. When a piece of movie film is in- 
serted into the slot as far as the cardboard 
strip near the opposite end of the opening 
will permit, and excess film trimmed off with 
scissors, the camera is loaded. However, pro- 
visions must be made to keep out light until 
the exposure is made. 


HE upper end (bottom of original box) is 

closed simply by pressing the remaining lid 
over it. The other end of the box is equipped 
with a simple cardboard shutter, which con- 
sists of a cardboard strip moving between 
two disks of cardboard having three-quarter- 
inch holes in their centers. One end of the strip 
projects through a slot ir the side of the box, 
forming a handle. A common pin held in place 
with ambroid cement forms a pivot about 
three-eighths of an inch from the side of the 
box. Suitable strips of cardboard are placed 
so that they form stops for the movable strip, 
and spacers be- (Continued on page 111) 





Science Craft 


ono fee TYPE 


MICROSCOPES 


with Complete Microscope Outfits 


Designed like professional instruments, care- 
fully constructed of most expensive materials; 





beautifully finished, with easy. accurate 
focusing. finest lenses given GUARANTEED 
MAGNIFICATION without distortion, re- 
movable for cleaning, and other exclusive 
features; 100 American made; the most ef- 
ficient Microscopes at these popular prices :— 
Junior—Magnifies 100X or 200X 75¢ 
Senior—Magnifies 200X or 400X $2.50 
Master—Magnifies 175X to 500X 4.00 


These fine instruments are includ- 
ed in ‘‘ScienceCraft’’ Microscope 























Outfits; also equipment, materials 
and instructions for Microscopy— JUNIOR 
Biology — Chemistry experiments Gin. high 
and observations. There are eight 


SENIOR 


different Outfits. as follows :— 





No. 300—with 100x hag: 
No. —with 100X 8in. high 
No —with 200x 

No —with 200 

N with 400 

No ith 400X | 

















; below)... . 
No. 306—with 175 to SOOX 
Mteroecope ar 
No. 307—with 175 to SOOX 
Microscope . . . 7.50 
Ask for ‘‘ScienceCraft’’ Microscopes 
and Outfits by name wherever scien- 
tifie sets are sold; or we will send 
your choice, fully prepaid, upon re- 
ceipt of price. 


Science Surprise Package ] 
containing Giant Enlargements MASTER 
of Insect Specimens and ov Qin. high 
diformation about _**Scien 

**“CHEMCRA FT’ 
Grats. Was send 3c stamp 
for postage. 


tenney = mR CHEMICAL COMPANY 
Hagerstown, Maryland 





























RACK & 


PRECISION 500X Pinion 
spuecTIVes MICROSCOPE 
OBJECTIVES 

An unusual combination of precision and low price, this 
substantially made instrument includes every refinement 
desired by theamateur microscopist, suchas finely geared, 

smoothly functioning rack and pinion focusing, 
tilting stand, adjustable mirror removable for ex- 
amination of objects by direct light, large stage, 
nickeled tubes and compound objective !enses. 
Complete with2 objectives, 1 prepared $395 
and 2 plain slides and dissecting needle — 


Precision OpticalCo., 991 East 163St., NewYork, N.Y. 























ADVENTURE IN NEW WORLDS 
WITH A MICROSCOPE 









425 Power 











Microscopy is easy with the 
simplified Wollensak—yet the 
thrill never ceases. Even expert 
scientists never tire of the fas- 
cinating panorama of life in 
the invisible ‘vorld 


To enjoy microscopy, photo- 
micrography and micro-pro- 
jection get a Wollensak micro- 
scope—made by lens special- 
ists for 36 years. Only $18.50 
buys one magnifying 100 to 
425 diameters. For 110 
to 235 diameters $15.50 
—70 to 150 diameters 
$12.50—100 diameters 
$5.00. Set for making 
slides at home $3.50. 





New! 
Dissecting 
Microscope 


$3.50 





Extremely useful for making careful dissections and pre- 
paring mounts scientifically. Equipped with 74%X magni- 
fying lens, reflecting mirror, handy drawer for instruments. 

Makes manipulation with scalpel and needles 

easy and comfortable. See it at your dealers 

today. 

At dealers, or direct postpaid or C. O. D. Money 

Back Guarantee. 

FREE BOOK—‘‘Revealing Nature's Wonders’’ 
BE explains thrills with microscope, shows various 
models. Write for your copy—today. 


k 


WOLLENSAK OPTICAL COMPANY, 882 Hudson Avenue, Rochester, New York 
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For Economy BUY — For Income SELL—The 
EJFEL- GEARED PUERENCH KIT 


New 7" &81/" Sizes 
Each with 3 INSTANT- 





Cost of One Good Tool! 

@ MAIL this Ad Today with your address: 
Get FREE — 7-Edge End-&-Angle Screw- e 

driver,101 Picture Manual of Mechanics, with «< 
(User Offer, or (—) Distributor Territory and Free Kit Offer. 

Be a PlieRench Man, They're making $35 to $85 Weekly! 


AMERICAN PurrencH CorP’N ZPS-4809 N. Ashland Ave. 
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Own the 
AIRCRAFT CARRIER 


CHICAGO, ILLINOIS 

Give yourself a lot of fun and a 
Christmas gift at the same time. Make 
a model of this new U. S. Navy war 
vessel. It’s easy to do. Just send the 
red disc or the green carton from a 
tube of Duco Household Cement and 
we'll send you easy-to-follow blue- 
prints, without charge. Large tubes 
of this quick- a cement, 25c at 
drug, stationery an hardware stores. 
Send for blue prints to DU PONT, 
Dept. A-6, Wilmington, Del. 


TRANSPARENT « WATERPROOF 
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FEATURES 


An excellent new lathe Motor Bracket 


for wood and metal turn- 


Bed 44" long, 314" high, cast iron. 
Distance between centers 30!4". 


Swing (at gap 10", normal 8"). Modern 
highest quality. Has Morse 
Taper centers, hollow :oin- 
die and other feaiures 
of very expensive lathes. 


Outside diameter ‘head spindle > 
Bearings oilless bronze, with ball iis 

Head has graduated pulley lock for ftuting. 
Tail stock has set-over for turning tapers. 
Metal working attachments available. 








WALKER -TURNER CO.INC. 


ing, light spinning, sand- 
ing, grinding or drilling. 


PLAINFIELD, NEW JERSEY 


An ingenious hinged motor brack- 
et is available giving 16 different 
spindle speeds. It provides every 
necessary speed and costs less than 
the conventional jackshaft setup. 
WALKER-TURNER CO., Inc 


2125A Berckman St., Plainfielc id, N. J. 
Please ane me free DRIVER catalogof 


DRIVER design, 
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ecrets of Success. 





IN’ MODERN 
INDUSTRY 


Nearly everything worn or used must 
first be designed. Color and style 
influence their sale. Industry knows 
the importance of good looks in its 
products. In addition, magazines, 
newspapers, publishers and adver- 
tisers spend millions yearly for 
illustrations. The artist has become 
an important factor in industry. 


Do you like to draw? If so, train 
your talent to serve industry. Draw- 
ing may be your surest road to 
success. 


The Federal Schools, affiliated with 
a large art, engraving and printing 
Organization, has trained many 
young men and women now capable 
of earning $1,000 to $5,000 yearly 
as designers and illustrators. Its 
Home Study courses in Commercial 
Art, Illustrating and Cartooning, 
contain exclusive illustrated lessons 
by many famous artists. Practical 
instruction by experienced men is 
the reason for its many years of out- 
standing success. Courses sold on 
easy monthly payments. 

Send today for Free Book, outlining 
present opportunities in Art, de- 
scribing the training and showing 
reproductions of students’ work. 
Just fill out and mail the coupon 


FEDERAL SCHOOLS, Inc. 


12145 Federal Schools Bldg. 
Minneapolis, Minnesota 


Send me your free book explaining Federal 
School Art Training. 


SE ee ee Ee ee 
0 ESO OPT ET CEPTS TET Te 


Age Occupation ? 





LE Ncinerrnc AL 


A BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 
tors, endorsed by industry. 43rd year. Catalog. 


wily BLISS "seus" 


112 Takoma Ave., Washington, D. C. 








MORE $5 PRIZE WINNERS 


Three prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me’”’—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


ConTEesT RULES 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 500 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suff- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


HOME STUDY HELPED 
WEATHER THE DEPRESSION 


In checking the advertisement of a 
client, in the September issue of your 
splendid magazine, I also read your com- 
ments on home study. I am prompted to 
write not just for the prize alone, to use 
your own words (although any young 
fellow who’s going to be married in a few 
weeks can use an extra fiver) but that 
whatever success I may have enjoyed to 
date may spur someone else on to bigger 
and better things. 

In the summer of 1927, at the age of 
16, and following my graduation from a 
two-year commercial school, I obtained 
my first and only job in an advertising 
agency. The start was made at $5.00 a 
week and little by little, as I became more 
familiar with the routine of the business, 
my pay was increased, until at the begin- 
ning of 1929 I was being paid $10 a week. 

I thoroughly enjoyed advertising work, 
but somehow I felt that I was making 
little progress—until quite by accident I 
came across a business reply card of a 
correspondence school, on the back of 
which was listed a number of business 
training courses, including advertising. As 


LEARN TELEVISION with RADIO-—NOW! 
Fine Fe pny for experts in this 
amazing new industry. A NEW busi- 
ness in a NEW era offers NEW oppor- 
tunities for big salaries! You learn 
Radio and Television from beginning 
to end in our marvelously equipped 
labs and studios. You actually operate 
thousands of dollars worth of expen- 
sive equipment. You get expert in- 
struction and skillful guidance by 
radio-television specialists. 


Demand for Television Experts 
Television now perfected and read 
for the market ON THE NEXT BI 
BUYING WAVE. Business leaders predict 
new system television will require thou- 
sands of relay and broadcasting stations. 
Ultra-short waves will permit eighty thou- 
sand television stations in America alone. 
~ GET IN NO’ “*buil 
tures / 4 
The A 
Ore 4 





S. Q. NOEL, Pres. 

Dept. EE-12, Power & Light Bidg., Kansas City, Mo. 

Without obligation, send me postpaid FREE Illustrated Folder ‘‘Pictures On the 
Air”, telling about new opportunities in television. 1 am 17 years or older. 

Name 
Address. 


HOME-STUDY 


BUSINESS TRAINING 
Your opportunity can never be bigger than your 
preparation. Prepare now and reap the panels in 
earlier and larger success. Free 64-Page Books Tell 
How. Write now for k you want, or mail coupon 
with your name and address in margin today. 


O Higher Accountancy O Bus!ness Mém’t 

O Mod. Salesmanship O Business Corres. 

O Traffic Management O Credit and Collection 
O Law: Degree of L’ Correspondence 

O Commercial Law O Modern Foremanship 
O Industrial Mgm’'t O Personnel Mém't 

O Banking and Finance O Expe 

O Stenotypy OG. P. A. Coaching 

O Rail. Station Mgm’t C Business English 
OPaper Salesmanship 0 Effective Speaking 


LASALLE EXTENSION UNIVERSITY 
Dept. 1283-R Chicago 


Strange MECHANICAL EYE 


ows LOCAL MANAGER WANTED 
OH” 
prot’ 











Detects fire in its early stages. Sounds 
a loud, piercing alarm that saves hu- 
man lives and property. Easy to install. 


. Makes dramatic 

12 to 48 units 

possible for full equipment large buildings. 
2 to 4 units for homes. An opportunity 

for ambitious men who get 

ground floor. Write for free details 

how to get up in the higher earn- 





i"; FIRE-CRY COMPANY, Dept. 37-C 
1300 E. First St. DAYTON, OHIO 
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RAAUTO 
SE) and DIESELS: 


ees} 


Sw 8OS ANGELES 


Learn all branches Auto Repairing and Diesel opera- 
tion. Train in California. Easy-to-learn, practical 
shop methods, under working conditions identical to 
actual shop practice. Trained men in demand. We teach 
you to — Le vy Jobe. — 

new equipment, late models, Autos 

and Diesels. Big staff, individual in- | Sect! Offer: 
struction. Oldest, largest trade school | Coach railroad 
in West. . 1905. room 

while learning. Maii coupon for FREE 

BOOK. 


' Dept. 12-PSA, 4000 So. Figueroa St., Los Angeles. 
Send Free Book and Details of Auto-Diesel Course. 


POPULAR SCIENCE MONTHLY 
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Secrets of Success 


I was curious to know if any such course 
could be of benefit to me, and as the card 
didn’t require any postage, I filled it out. 

Within a week’s time I was enrolled in 
the complete advertising course and im- 
mediately my salary was raised $2. It 
required nearly a year’s time to complete 
the course, and immediately upon receiv- 
ing my diploma, the whole business world 
was plunged into what is now referred to 
as the worst depression in history. Our 
business was no exception, and we were 
forced to retrench in many ways. 

Men and women in every branch of 
industry and business were thrown out of 
work. Money was scarce. Jobs were 
scarcer, and obtained and held only by the 
thoroughly trained. 

And that is why I am thankful that I 
had the good fortune to acquire a training 
in home study. Through it all I was lucky 
enought not only to keep my position, but 
to enhance considerably my earlier in- 
come, and I believe the home study was 
an invaluable aid in bri..ging this about. 
And on top of this, the future for our 
agency looks brighter than it has at any 
time in its history—C. J., Ft. Wayne, 
Indiana. 





FEELS SECURE IN HIS JOB 


On completing my school days, I was 
compelled to seek work to help with the 
family finances. Drifting from one job 
to another, getting nowhere, I decided to 
learn a trade. I tried collar cutting but 
it did not appeal to me. Then I started 
in as a machinist’s apprentice at the 
Watervliet Arsenal, Watervliet, N. Y. and 
it was here that I discovered what was to 
be my particular niche. 

Machinery appealed to me, I found. 
I wanted to know more about it. I 
wanted to design, to plan, to figure the 
strength of materials, etc. I sought advice 
and was strongly urged to continue study- 
ing in what I had now determined was 
to be my chosen profession. 

I enrolled as a student in mechanical 
engineering with the School. 
Studying alone seemed rather difficult. 
Many a time I was discouraged and was 
tempted to give up. But I conquered 
myself and completed the whole course. 
In order to get practical experience in 
drafting, I made a connection with the 

Cash Register Works as detail 
draftsman in the tool, jig and fixture 
department. 

The remuneration was small, but the 
experience gained more than made up for 
the meager pay. Approximately four 
months later, the company had to reduce 
the force in the drafting department and 
because of my shop experience I was 
transferred to the toolroom. It was very 
much against my wishes but I had to be 
content until I could make another con- 
nection. This I did with the engineering 
department of the Locomotive 
Company as draftsman. 

Here I received more money than in 
my previous position, due to my increas- 
ing experience and training and a year 
and a half later I had another raise. 


THE TYPICAL 1.C.S. STUDENT! 





Wuen people refer to the International 
Correspondence Schools as competitors of 
other educational agencies, they speak from 
inaccurate impression and not from estab- 
lished fact. 

Let’s take a look at the typical I.C.S. 
student—an average of over 4,000,000 
students during the past 4o-odd years: 

He is 27 years old. He works. (Interest- 
ingly enough, you seldom see an I.CS. 
student out of work.) He is married. He 
is a parent. In appearance, he is a compos- 
ite of office and shop worker. 

He comes to I.C.S. because of a specific 
need for a specific kind of training. 

Recognizing his own shortcomings in 
training, and influenced by the recommen- 
dations of his superiors and associates who 
know by personal experience the value of 
spare-time study under expert instruction, 


INTERNATIONAL 





CORRESPONDENCE 


he approaches his I.C.S. course with hope 
and determination. 

Where else, in view of his circumstances, 
could he turn? This is the place of the Inter- 
national Correspondence Schools in the 
American educational picture—a place 
honored and commended by thousands of 
ambitious men in hundreds of professions 
and trades today and by educators from 
coast to coast! 


AN INVITATION 


Men who are anxious to get ahead, to earn more 
money, and who are willing to pay the price-in 
hard work and sacrifice of pleasure, are invited 
to consider this coupon and the subject most 
vital to them. But men who thick some magic 
force of fortune goes into action in their behalf at 
the drop of a coupon without any further effort on 
their part, should save their stamps and our time! 
Our invitation is to the courageous. 


or keke) ae 





BOX 7665-H, SCRANTON, PENNA. 


+ Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” > 4 
and full particulars about the subject before which I have marked X: 





D Architect D Welding, Electric and Gas 
© Architectural Draftsman [) Reading Shop Blueprints 
0 Building Estimating 0 Sheet Metal Worker 

0 Contractor and Builder © Machinist 
O Structural Engineer 
O Structural Draftsman 
O Electrical Engineer 
0 Electric Lighting 

O Telegraph Engineer 
O Telephone Work 2 Radio CD Civil Engineer 


O Heat Treatment of Metals 
D Bridge Engineer 


OD Highway Engineer 





TECHNICAL AND INDUSTRIAL COURSES 


0) Mechanica! Draftsman ) i 
DC Gas Engines () Diesel Engines 0) R. R. Section Foreman 
0 Toolmaker() Aviation Engines O 

O Patternmaker C1 Boilermaker Automobile Mechanic try 
O Plumbing (OC Steam Fitting Coal Mining 


OD Bridge and Building Foreman () Air Conditioning 


[ Mechanical Engineering 0 How to Invent and Patent 
OR. R. Locomotives 

Air Brakes ( Signalmen 
(] Chemistry () Pharmacy 


O Ventilation 0 Cotton Manufacturing 
0 Woolen Manufacturing 
O Poultry Farming 

O) Agriculture 

O Navigation 


0 Heating 


Steam Engineer 
00 Steam Electric Engineer 











O Refrigeration 0 Surveying and Mapping O Marine Engineer 

BUSINESS TRAINING COURSES 
D Busi M t © Bookkeeping O First Year College 0 Railway Mail Clerk 
O Office Management C Secretarial Work Busi Correspond 0 Grade School Subjects 
0 Industrial Management [ Spanish D Lettering Show Cards 0 High School Subjects 
0 Traffic Management 0 French 0 Signs : O College Preparatory 
0 Accountancy D Salesmanship (CJ Stenography and Typing OC Illustrating 
0 Cost Accountant O Service Station Salesmanship ( Civil Service 0 Cartooning 
OC, P, Accountant D Advertising O Mail Carrier O Lumber Dealer 
Name. Age Address 
Oa issacelteiisipdaasiasabiatestissiatipiantseoteictoipss IE as edicneiscecein Present Posttiori......0sc.ososssrsrssoscsessesees 








If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Limited, 
Montreal, Canada 
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Drafting a* Desigh 


Offers Ambitious Young Men 


A Real Opportunity 


Why are Draftsmen among the first to be hired 
—the last to be laid off? Why are there thousands 
of Draftsmen on the payrolls of architects and builders 
— consulting engineers — engineering and construction 


firms— mills 


factories — railroad and street car sys- 


tems—telephone and telegraph companies—electric light 
and power companies — shipbuilders — surveying and 
mapping companies—plumbing supply houses—electric 
wiring contractors — city sewer and water departments 
—subdivision development companies, etc.? 


Because the Draftsman is the connecting link 


between engineer and mechanic. Every new machine or 
building—every improvement in a tool or machine part 
—starts on the Drafting table. On paper, the Draftsman 
works out the new idea in the lines and figures which 
speak the language common to engineers and mechanics; 


As a starting job for the man who 
wants to get ahead in industry, 
Drafting offers more possibilities far 
rapid promotion than almost any 
other job. The Draftsman’s work 
brings him into direct contact with 
all new developments. 


Many of the highest-paid Architects, 
Engineers, Designers, and Superin- 
tendents got their start at the Draft- 
ing table, where they gained knowl- 
edge and experience that soon fitted 
them for bigger things. 


and his drawings and blueprints 
tions to the skilled workers who 


ve the engineer’s instruc- 
0 the job. 


Oraftsmen in Wide Demand 


And Draftsmen are equally necessary in many other less 
familiar lines—thousands are employed by patent attorneys 
—cemeteries—golf course designers— testing la 
map, makers—museums—educational institutions—city park 
systéms—landscape gardeners— publishers of technical books 
—city planners—model makers—industrial research associ 
tions—turniture makers—stone cutters—large buildings, etc. 
In fact, there is hardly a business or industry of any size that 
does not employ Draftsmen. 


boratories— 


Well-Paid Line with Real Future 


Drafting is well-paid, interesting, necessary, high-grade 
office work along e 
struction and manufacturing—carried on in light, airy work- 
ing quarters—brings you in touch with important men of the 
organization—and, because of the training and experience it 

ives, leads direct to very desirable positions in Engineering, 

uilding, and Manufacturing. Write toda 
tion about the opportunities open to you. 


neering lines — covers all types of con- 


for full informa- 
o obligation. 


American School 


Dept. DD-946, Drexel Ave. at 58th St., Chicago, Ill 





iT 
HILT. bel) 
ELECTRICITY 
IN IZ WEEKS AT COYNE 


The great Coyne Shopsin Chicago have a world-wide re 
utation for training ambitious fellows for this big-pay fie 
in only 12 weeks. Then help you by giving you lifetime 
employment service. By my new plan YOU can take ad van- 
tage of their wonderful method of learning-by-doing NOW. 


SEND TODAY FOR DETAILS OF MY 
. “Pay-Tuition-Ajter- 
Graduation” Plan 

Get training in 90 days on real 

electri machi: Send the 


ical nery. 
y- If you are short of 








®) coupon toda 
ae money I'llsend you all details of my 
ce plan. If accepted, youwon't 
~ have to start paying tuition until 
| five months from the date you 
start school, and then you'll have 


> 18 months to complete your pay- 
> )ments. Send for Big Freeillustrated 
Book telling allabout COYNE and 
how many earn while learning 
gand training youwcan get 
there without 
boek study or Mae. 
useless theory. 
COYNE ELECTRICAL SCHOOL 
S00 S. Paulina Street, Dept. 95-73, Chicago, Illinois 
* MR. H. C. LEWIS, President ‘ 
| Dept. 95-73, 500 S. Paulina St., Chicago, Hl. : 
Send BIG FREE Illustrated Book on ELECTRICITY and details 
| of your **Pay-Tuition-After-Graduation"’ Pian. 
NAME... 
ADDRESS 


GED secavens STATE.... 





INTERESTED IN POSITIONS IN 
AIR CONDITIONING 
ELECTRIC REFRIGERATION 


We want to talk to ambitious young men in various 
localities in order to select those who would like to 
qualify for positions in America’s two fastest grow- 
ing industries. The men we select will train for good pay 
opportunities installing and servicing Electric Refrigerating 
and Air Conditioning equipment. Men selected must be re- 
liable, mechanically inclined, have fair education and be 
employed at least part time. Character references required. 
It will be necessary to devote spare time to training for a 
few months at some cost. Age limits 21 to 40. Write fully 
giving age, education and present occupation. 

Est. 


UTILITIES ENGINEERING INSTITUTE 627 
400-410 N. Wells St. Dept.PS-12 Chicago, Ill. 


E AN ARTIST 


WE OAN TEACH 

YOU DRAWING in 
your own home during your 
spare time. Thirty-five years of 
successful teaching proves our ability. 
Artists receive large salaries. 


Write today for Art Year Book 


SCH@L“APPLED ART 


Dept. 395, 10E. Huron St., Chicago, Ill. 























Raise Giant Frogs 


START IN YOUR BACKYARD 


Big Profits 


MARKET 


yearly. 
a 
10% 


Breeder lays 10,000 eggs 
Modern methods hatch over 


Bullfrogs sell up to $5.00 per dozen. FREE 


WAITING Demand exceeds supply everywhere. BOOK 


Any climate suitable. Season just starting. 
WRITE for FREE frog book and complete 
details NOW! 


AMERICAN FROG CANNING COMPANY 


Nufond Giants 
Weigh up to 3 Ibs. 


Dept. (144-X) 


(World’s largest frog market) 
New Orleans, Louisiana 








—_ 


decrets of Success 


(During all this time I had continued to 
study in my spare time). 

About two and a half years later, I 
made another change of jobs with an- 
other pay boost, going to work for the 
State Department of Architecture. I was 
here only six months when the opportun- 
ity for which I had been waiting presented 
itself. A manufacturer of machinery 
needed a factory superintendent. I quali- 
fied for the position and was put in 
charge of the manufacturing rice and 
coffee hulling machinery for the 
Huller Company. It was a real job, with 
real responsibility and a real salary that 
was advanced several times up to the 
time of the depression. 

This, of course, affected our business 
like all others and I had to take a re- 
duction, but with all that I feel secure in 
my job and on October 1, 1935 I rounded 
out eleven years of service with this 
company. I am gratified that I took that 
step years ago and studied in my spare 
time. I am sure that if I had put it off, 
I would not have been able to have held 
my present job and quite likely might 
today be listed among the millions of 
unemployed.—J.T., Jr., Syracuse, N.Y. 


A PROFESSION THAT’S 
NOT OVERCROWDED 


From my own experience I believe that 
one of the best lines of study for young 
people today is optometry. 

There are thousands of people going 
around nearly blind for want of glasses 
or ruining their eyes with cheap trash. 
Many do not know what a boon glasses 
are until they are properly fitted. Having 
gone so long with defective eyesight they 
have become accustomed to the handicap. 

The writer realized this some time ago 
and took a correspondence course with 
the College of Optics. Shortly 
after my graduation, our State passed its 
optometry law. I successfully passed 
the examinajjon and was admitted to 
practice. But being in another business— 
jewelry—I only practiced optometry oc- 
casionally. 

During the depression my _ business 
suffered so badly that I closed it out. 
Fortunately I was able to make arrange- 
ments with another jewelry firm to open 
an optical department where I have made 
more money the past year than I did all 
the time of the depression. 

I believe there are openings in nearly 
every good sized town for one or more 
optometrists—many more than there are 
for doctors, dentists, lawyers, etc. of 
which our colleges are turning out thou- 
sands who cannot make enough to keep 
soul and body together. I advise young 
men and women who are adapted to this 
kind of work to take up the study of 
optometry. I am only sorry I didn’t do 
it sooner myself.—C.S.W., New Kensing- 
ton, Pa. 


PROTECTING MAGAZINE COVERS 
IF yOUR magazines receive much han- 


dling, coat the covers with shellac so that 
they will last longer—K. M. 
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HOW to GET a 
CovVv'T JOB 


—Paying from $1200 to $2700 a Year! 
ae Postal Clerks may earn $155 first 
month. Customs Inspectors as high as $3000 
a year! No experience needed. Excellent 
opportunities for citizens 18 to 50. In- 
A creased salaries, steady work, travel, 
A good pay. Let meStrain you NOW for a -- 
1k ernment position. I was Secretary Sit r- 
vice Examiner for 8 years BGO 
tells how I have helped we. ny 
7 & examinations - jommam soon. Write or mail 
coupon TODA 
et ee er Tt ttt 
R. PATTERSON, Civil Seri Expert, Patterson School 


A. 
1612 Case Bidg., Rocheste 
Please send me your free book, ow to Secure a Government 


Position. 




























If you would like a fascinating 
career, either as pilot or master 
mechanic, come to this world fa- 
mous Lincoln School. Training 
planes and instructors are Govern- 
ment Approved. Primary and advanced flying |; 
taught; includes night flying, blind flying, acro- 
batics, cross country flying, etc. Thoroughly a 
equipped ground and mechanic’s school. Training | . iT 
quali! es you for Government Mechanic’s License. 
$500 a Month That's the kind of pay airline pi- 
lots earn. Airplane and Engine 
Mechanics also earn good pay. You need Lincoln’s unex- 
celled training for these better aviation jobs. Governments 
spending millions promoting aviation means thousands of 
new jobs. Let Lincoln train you for sure success. Gov- 
ernment Approved School. 14 years teaching aviation. 24 
years successful mechanics’ trade school. Write. State age. 


LINCOLN AIRPLANE & FLYING SCHOOL 
210F Aircraft Bidg. Lincoln, Nebraska 
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MECHANICAL DEN 


A profession that is not 
affected by Machine Age. 
Make Plates, Crowns, 
Bridges, etc. for dentists— 
or have a business of your 
own. Easily and quickly 
learned, in Day or Night 
School. Individual and 
Practical instruction. No 
books—no classes. Write 
for Catalog and Free Tool 
Offer. 


McCARRIE SCHOOL OF ES IANICAL DENTISTRY 













“STATE COLLEGE 


8S. Degree in 2 years. World fa- 
ta for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
eal, Radio, Architectural, Aeronauti- 
cal Engineering ; Business Administra- 
tion and Accounting. Equivalent in technical hours to 4-year 
course. Those who lack high school may make up work. Low 
tuition. Low living cost. Located in picturesque hill and 
lake region. Students from every state and many foreign 
countries. 52nd year. Enter Sept., Jan., March and June. 
Write for catalog. 
5125 College Ave., 






Angola, Ind. 





E A PASSENGE 
TRAFF'C INSPECTO 


You'll Find Good Pay and Plenty of Opportunity 
RELIABLE OF 19 to 50—trained as Railway and Bus 
a c Inspectors—make goodinthis growing 
field paardaliner. healthful work: travel if you like. 
Short, home- study course trains ouquickly, and uponcom- 
pletion, we place you at up 135 month, plus ex- 





penses, to start, or refund tui ition Axeuacomnank with ex- 
perience. Y awed Cohn her ml aor et pa yr. record, 
STANDARD BUSINESS TRAINING INSTITUTE 4 a 
Div. 312, Buffalo, N.Y. * > 














RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools. 
Also specialized courses and Home Study Courses 
under ‘‘No obligation’’ plan. Illustrated 
catalog on request. 

RCA INSTITUTES, INC. 
Dept. PM-35, 75 Varick St., New York 
1154 Merchandise Mart, Chicago 

Recognized Standard in Radio Instruction Since 1909 











CARTOON v017 wav 
7 SUCCESS! 

RAYE BURNS will teach you HOW to et 2 

ORIGINAL CARTOONS at home that you can ye 





DON’T COPY - LEARN TO ORIGINATE! 
SELL! Course has 26 lessons and 600 


Send name and address for free yy Onty.. 





YOUR MICROSCOPE SHOWS 
HOW PHOTOS ARE MADE 


(Continued from page 107) 


tween the disks. The distance from the disks 
when in position, and the open end of the box, 
is just sufficient to permit the handle of the 
shutter strip to clear the edge of the lid at- 
tached to the microscope tube. 

Paint -the interior of the box, exposed sur- 
faces of the shutter mechanism, and all parts 
of the film-holding portion, with black India 
ink, to prevent reflection. In fastening the 
shutter in position, first cement three or four 
pieces of cardboard to the inside surface of 
the box to form ledges. Then cement the shut- 
ter against the ledges, run a length of heavy 
cord around the crack between shutter and 
box sides, and apply a coat of black lacquer, 
asphalt varnish, or similar sealer to make the 
joint perfectly light-tight. Finally, mark the 
ends of the shutter-arm slot “shut” and 
“open,” and your camera is ready to use. 


OU can use in it any type of thirty-five- 

millimeter motion-picture film, or other 
film cut to suitable size. However, there are 
several advantages in using positive motion- 
picture film for most work. This film is cheap- 
er than negative stock. It is not sensitive to 
all colors of light, which enables it to produce 
sharper images, when used with microscope 
lenses not corrected for photography, than 
a material sensitive to all colors. Positive film 
can be handled by a Wratten safelight lamp, 
(type OA), which gives an orange-yellow 
light. It produces a very fine-grained image 
even with ordinary developers. And, finally, 
it is fairly contrastive under most conditions, 
which is of advantage in photomicrography. 
Another excellent film, when red and orange 
color-sensitivity is desired, is quarter-speed 
panchromatic, which must be handled in 
darkness or by a special green safelight lamp. 
When yellow or green filters are used—these 
produce a sharper image with ordinary micro- 
scope lenses—orthochromatic film is best. 

Although good results can be obtained by 
developing positive film in ordinary devel- 
opers, the employment of a fine-grain devel- 
oper is advisable for other negative materials. 
The so-called borax developers are moderately 
fine-grain in action. However, for the finest 
possible results, a paraphenylene-diamine de- 
veloper occupies top position at the present 
time. Such a developer can be mixed as fol- 
lows: Water (about 125 degrees F.), fourteen 
ounces; sodium sulphite, 585 grains; para- 
phenylene-diamine, sixty-five grains; and gly- 
cine, eighty grains. 

Let the solution stand for at least twenty- 
four hours after mixing. Filter before using. 
It can be used over and over for several 
weeks, or even months. Develop twenty min- 
utes at seventy degrees F. If the highly purified 
paraphenylene-diamine hydrochloride, known 
as PDH, is used, it may be necessary to in- 
crease, perhaps even double, the time. Keep 
this developer off your hands. 


N THE matter of special developers for 

positive motion picture film, the best 
course is to consult the manufacturer of the 
film being used. However, if you want to try 
a fast-working developer, which also is ex- 
cellent for most printing papers, the follow- 
ing formula will be of interest: Water (70 de- 
grees F.) sixteen ounces; metol, fifteen grains; 
sodium sulphite, one-fourth ounce; hydro- 
quinone, fifteen grains; sodium carbonate, 200 
grains; and potassium bromide, ten-percent 
solution, fifteen to thirty drops. 

Develop until the image looks dense enough 
by transmitted light, which usually wiil re- 
quire from one to three minutes. 

Previous articles of this series have discussed 
the use of filters, substage diaphragms and 
other means of improving the operation of the 
microscope for making pictures. | 





RAYE BURNS SCHOOL, Dept. S-X, Box 2194, C land, Ohio 
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AUDITS 





Become an 
Expert Accountant 


The profession that pays 


The demand for skilled accountants—men who 
really know their business—is increasing rapidly. 
New state, and federal legislation requires much 
more, and‘more efficient accounting from busi- 
ness—big and small. Corporations are in con- 
stant need of expert counselin matters relating 
to Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men who 
prove their qualifications in this important 
branch of business are rapidly promoted to re- 
sponsible executive positions—given an oppor- 
tunity to earn real salaries. The range is from 
$3,000 to $15,000 a year—even to higher income- 
figures. 


Send for Free Book— 


“Accountancy, the Profession That Pays” 


Why let the other fellow walk away with the 
better job, when right in your own home you 
can equip yourself for a splendid future in this 
profitable growing profession? 

Under the LaSalle Problem Method you can 
acquire a thoro understanding of Higher Ac- 
countancy, master its fundamental principles, 
become expert in the practical application of 
those principles—this without losing an hour 
from work or a dollar of pay. 

Your training will be under the direct super- 
vision of a staff of legal, organization and 
management specialists, business efficiency 
engineers and Certified Public Accountants. 

Preliminary knowledge of bookkeeping is 
unnecessary. Our free book on accountancy 
fully explains how we train you from the ground 
up, or from where you now are, according to 
your individual needs. Low cost; easy terms. 

If you are dissatisfied with your present equip- 
ment, the coupon just below this text will bring you 
the true facts about present-day opportunities in 
Accounting, all without obligation, 

The man in earnest to get ahead will find this 
coupon his most profitable aid to progress. 

LA SALLE EXTENSION UNIVERSITY 
The School That Has Trained Over 1,200 C. P. A’s 
Dept.1283-HR Chicago 

I would welcome details of your 
success-building plan i in accounting, ff 
together withcopy of‘ “Accountancy, 
the Profession that Pays,’’ without f 
obligation. 


_)Higher Accountancy ff 


Training for ition as Auditor, Com 
troller, Certified Public Accountant. = 


Other LaSalle Opportunities: 
LaSalle opens the way tosuccess in 
every important field of business, If 
interested in one of the fields below, check and mail. 
OCBusiness Management (jLaw—Deg¢ree of LL. B. 
DO Modern Salesmanship OModern Business Cor- 
OTraffic Management respondence 
OD Railway Accounting OExpert Bookkeeping 
OCommercial Law Dic. P. A. Coaching 
OCiIndustrial Management [Business English 
(Modern Foremanship DEffective Speaking 
OPer 1M [)Stenotypy 
0D Practical Accounting ae Office Management 





Accountancy : 
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Learn Taxidermy 


| Fun! Profit! 


(em OR.GREEN WANTS 
YOU TO MOUNT THIS 
BASS FOR HIS 
OEN-AND SAY, 














is xt MOCK FUN AS *f 
HUNTING TO SAY 
NOTHING 


















































Learn at ‘Home 
in Spare Time to 


(1) Mount Birds and Animals! 
(2) Tan Genuine Leather! 
(3) Make Up Furs! 


NOW! All3 
in ONE COURSE! 


Yes, YOU can now learn these three grand 
crafts, at home in your spare time—Taxidermy! 
~—Leather Making!—Fur Work! Profitable 
work, for your spare time or full time. 

WILD GAME ; ing scarce. 

and Gouble your fas trom hunti: Becorata your: ten. it 
teach 2 > mount like life icas. animals, game 

fish. earn this fascinating Hobby! 

LEATHER = eap. 

leather and tis ox npenalvg hides are c am + tn Our 
marvelous promo system ay 8 genuine ng ag ey +s 


gloves, laces, etc. it details 
FUR WORK is part of the course. Tan furs soft and pliable 
and make them pes peo vests, coats, scarfs, rugs. Hi 










ly in- 
teresting trade. a mes market price for your own furs. 
PROFITS. Do yo ra more y? Taxidermy—Tan- 
ning— Fur Work _- profits from spare or full time. All three 
now in oe —— set een a fur and tanning shop. We show you 
how. Many now making fine profits. Investigate TODAY! 


hi: le 
FREE BOOK $257 Gil corvos woven send post-card, 
Beautifully illustrated book is FREE. Write ite TODAY ! . 



















» Omaha, 
8 Send me your, free illustrated boo! 
rT Mount Game Also tell me how > me learn 

this fascinating art | = quickly by mail. 
; No  Sapeensting ore eC, 


WANTED 












-++ BRANCH --- 
MANUFACTURERS 





On small or large scale, by old established firm, to cast 
Christmas Goods, 5 and 10¢ Novelties, Toy Autos, Ash- 
trays, etc. No special place or experience necessary as we 
furnish full instructions with moulds and small outlay 
starts you. <A rare opportunity for these times, so if over 
21 and you want to devote your spare or full time to 
profitable work write AT ONCE for full details as we 
are now closing arrangements for supply of our goods. 


METAL CAST PRODUCTS CO. 


Dept. E 1696 Boston Road New York, N. Y. 














MIDGET MOTORED MODELS 
RACE IN AIR AND WATER 


(Continued from page 28) 


of the mother skiff, leaving a curving trail of 
foam behind. The race is on. 

In some contests, the average speed for five 
laps determines the winner. In others, the 
fastest time made on any single circuit is the 
basis of the decision. Each boat runs until its 
fuel gives out. Then it is reeled in and the 
next entry charges off in an attempt to better 
its mark. 

Speeds of from twenty to twenty-five miles 
an hour are common. Unofficial reports from 
England tell of a thirty-nine-inch model with 
a twelve-inch beam that was clocked at forty- 
eight miles an hour when its single-cylinder 
power plant was driving it at top speed 

While most model motor-boat racing fans 
make their own engines, some have adopted 
Brown or other commercial jobs for use in 
their boats. Eastern enthusiasts seem to favor 
air-cooled motors; western racers water- 
cooled ones. One of the most popular of the 
latter type is turned out by Maynard Clark, 
of Arcadia, Calif. 


IS power plant has a single cylinder of 

gray iron with a detachable cylinder 
head of aluminum alloy. Water for cooling it 
is scooped up either through an opening at 
the step of the baby hydroplanes or through 
holes in the metal struts supporting the pro- 
pellers. 

Oftentimes, the compression ratio in these 
two-cycle, single-cylinder power plants is ter- 
rifically high. It may reach fourteen to one, 
producing a bearing pressure of about 600 
pounds on the half-inch drill-rod crankshaft. 
To withstand such punishment, the little en- 
gines have to be turned out with infinite care. 
Twin carburetors often feed the combustion 
chamber when the power plant is in action. 

The usual motor placed in the official one- 
meter, or 39.37 inch, hull for racing has thirty 
cubic centimeters piston displacement. At 
times, these Lilliputian engines wind up to 
8,000 revolutions a minute. In a sixteen-pound 
boat, they will turn a three-inch propeller of 
six-inch pitch at such ‘speed that the quarter- 
inch drill-rod shafts have to be casehardened 
to stand the strain. 

In shallow lagoons, like the Conservatory 
Lake at Central Park, in New York City, con- 
testants wear arm-pit wading boots. A swivel- 
topped pole at the center of the pond forms 
the hub about which the racing boats whirl 
at top speed in their five-lap races against the 
clock. 

Stability, as well as speed, is essential to a 
winning racer. In this year’s Walter Elliott 
Trophy race, Theodore Scholl’s “Blackhawk” 
started off at a terrific clip. It was scudding 
over the water at more than thirty miles an 
hour, when it suddenly nose-dived below the 
surface with a loud hiss. Another entry was 
traveling at peak speed when it struck a small 
floating object. It hurtled into the air, turned 
over, and landed upside down, out of the race. 


CCASIONALLY, a thrill that isn’t sched- 

uled on the program occurs when one of 

the competing boats breaks the line that holds 

it. Running wild, it usually ends by ramming 

the bank full-tilt, tearing the engine to pieces 
and smashing the hull. 

Consequently, some model makers try to 
safeguard their boats by attaching a six-inch 
aluminum tube to the ignition switch. Then, 
if the model gets loose, the engine can be 
stopped by hitting the switch with a sweep of 
a bamboo pole. 

Another plan is being tried out by nineteen- 
year-old Lathiel Morris, Jr., a Venice, Calif., 
enthusiast. He is experimenting with radio 
control so he can govern the maneuvers of his 
racing model from the shore or from on board 
a larger boat. (Continued on page 113) 
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Man In Each State 


Now is the big chance for industrious peo people % to = 
good money and to do a big business m 

TREE ORNAMENTS in large quantities. No ye 
necessary. Dealers waiting to place orders now. Small 
investment brings big returns. No canvassing. Rubber 
moulds used throughout. Write for free booklet and 


GET GOING. 
Plastex Industries 
Dept. 2, 1085 Washington Avenue, New York 





Learn 






~ 1 % 

Xs . at Home 

Make money in advertising. Prepare quickly during spare 
time. Also earn while you Tea: earn. No experience necessary 

| ao —§ —? method. Nothing else like it. Send at once a 

booklet—‘‘Win Success in Advertising’’, and full 

pang mn obligation. 


Page-Davis School of Advertising 
3601 Michigan Ave., Dept. 1369, Chicago, 






U. S. A. 








= 2» OWaysto make money 


inPHOTOGRAPHY 


Fascinating, profitable occupation. 
COMMERCIAL, NEWS. POR- 
TRAIT, MOTION PICTURE Photog- 
raphy. Personal Attendance and Home 
Study training. 25th year. Let us 
show you the wonderful opportunities 
for a successful career in this grow- 


ing field. Free booklet. 
New York Institute of Photography 


PHOTOGRAPHY 10 West 33rd Street, (Dept. 5), New York 












100% improvement Guaranteed 
We build, strengthen the wocal organs — 
not with an lessons—but by te fendementelty 
sound and scientifically correct silent 
—y absolutely querames to | to improve ‘any singing 
ing v' at coast 100 rite for 
. erful vo ice book—sen' free. Learn WHY you 
ky can now have the voice — want. No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT VOICE pty eg 9 Studio 13-69 
64 E. Lake St., Chicago 
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000 books of all pub- 

a listed in our 41st 

Annual Rerenin. Catalog of 320 pages. Old-time favorites 
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THE BOOK SUPPLY COMPANY, Dept. 156 
564-566 West Monroe St., Chicago, Illinois 
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and women in hotel, club, res- 
taurant and institutional field. 
bh nn fous a proves Un 


Qualify 
on real hotel equipment, un- 
rt instructors. National Placement Serv- 


| of extra charge. om Day Classes start 
Jan. and Feb. Catalog*°FREE! 
LEWIS HOTEL TRAINING SCHOOLS 
Division RLW-2734 Washington, D. C. 














CIVIL SERVICE 


Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, Statistical Clerks, File Clerks, 
and many others. Splendid salaries, easy work, vaca- 
tion with pay. Common school education required. Ex- 
aminations often. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 
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The 
ost Word 


THE KEY TO SECRET WISDOM 


“ZL ikesa bolt from the heavens, the word was 
spoken and from the reverberations of its 
sacred syllables, came the creation of the 
Universe’’—so relates an old, old legend. 
Through the ages men have searched in vain 
for this lost word. In its stead they found 
keys to a secret wisdom. They learned how 
to unlock he hidden possibilities slumber- 
ing within everyone. . . startling, unuse 
powers that make for a greater life. 
This Sealed Book— FREE 

A sealed book by the Rosicrucians, reveals 
the plan whereby you may obtain this wealth 
of knowledge leading to the greater joys and 
rewards of living. For free copy without o 
ligation, write Scri +. ot 

Fhe ROSICRUCIANS 


San Jose [amorc] CALIFORNIA 
NOT a religious organization 














FREE LESSON 


Home Art Craft 







GOOD MONEY FOR SPARE TIME 


A new easy bn Art novelties in big demand. Get free 
7 aickly learn to decorateCifts, Bridge Prizes, 


‘eed 









Toys, etc. No ex lence y. An 
with simple ‘‘3-step’’ method and you earn as you learn. 
Everything furnished ayy supply of Novelties 

for you to decorate and Homecrafters Outfit. 


NO CANVASSING 


sson is free. Open & 
every locality. Write quick. 


FIRESIDE INDUSTRIES 
Dept. 51-W, ADRIAN, MICH. 








Be an expert 
er. Learn at 
‘armer Burns, both 
Scientific ‘Physical a sett 
Wrestiin: Cutture 
and Jiu-Jitsu, Be strong, Deithy” with an attractive 
body. Handle and control bigger stronger men with ease. Get 
this Free 32 —brimming with thrilling informa- 
tion—No C! e—merely 3c to cover postage. Don't delay. 
Write Today for your copy. State your age. 
FARMER BURNS SCHOOL, 3399 Elwood Bidg., Omaha, Neb. 














New Adding Machine 
Fits Vest Pocket! 


Adds, subtracts, and multiplies, like $300 
machine—yet it costs only $2.95. Weighs 
only 4 ounces. Not a toy—guaranteed 
workmanship. Perfectly accurate, light- 
ning fast. Sells on sight to business 
men, storekeepers, homes—all who use 
figures. 

Write at once for Free 

Sample Offer and Mon- AG ENTS 
ey-Making Plan. 100% Profit ! 

C. M. Cleary, Dept. 37, 303 W. Monrce St., Chicage 
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NEW LIQUID FROST 


Frost-a-lac transf id bottles, jars, 
er ba ae 
iful art . i 
dinary paint ee ; tous wane heat dasioen PROFIT 


— as surface dries. Works on light bulbs, 
cellophane, etc. Make and sell bric-a-brac in 
MAGIC home shop. Send 35c for trial bottle or $1.00 

for 3 assorted colors and literature. 


WITH 
PAINT KEEN RICK CO. —-72.W, Jackson 











MIDGET MOTORED MODELS 
RACE IN AIR AND WATER 


(Continued from page 112) 


Morris designed and built a perfect little four- 
cylinder, four-cycle motor which is only ten 
inches long and seven inches high. He spent 
more than a year in his back-yard workshop 
completing the engine. It is made largely of 
aluminum alloy and has a bore and stroke of 
one and one sixteenth inches. 

In designing and testing these midget racers, 
hobbyists are learning things which may prove 
of vaiue when applied to larger craft. For in- 
stance, one California builder has discovered 
that a flat, horizontal fin, placed on the strut 
back of the propeller, will end porpoising, or 
bucking, without reducing speed. 

Similarly, in the field of airplanes, gas mod- 
els are leading the way to new discoveries. In 
Kovel’s machine, the center of gravity is 
placed fifty percent back from the leading 
edge of the main wing, instead of thirty per- 
cent as in customary on most full-size ships. 
In addition, the area of the tail surface is in- 
creased to thirty percent that of the main 
wing. The result, tests have shown, is a stall- 
proof ship. Time and again, as the plane has 
lost speed in climbing too steeply, it has sim- 
ply floated downward in a gentle curve, in- 
stead of stalling and diving violently in the 
manner of the conventional airplane. 


NCE, at Roosevelt Field, the model was 

only fifteen feet from the ground and 
climbing steeply on the take-off when the en- 
gine cut out as the result of a clogged fuel 
line. Instead of diving into the ground, it sim- 
ply leveled off and slid to a normal landing. 
The innovation which has made Kovel’s plane 
virtually foolproof could be applied to large 
machines as well. 

Both in the sport of racing miniature Miss 
Americas and in flying planes powered with 
real gasoline engines, enthusiasts are experi- 
menting with a thousand and one innovations. 
As a result, their hobby is turning into some- 
thing more than a sport packed with thrills 
and fun. It is developing into a proving ground 
for new ideas, ideas that some day may be of 
far-reaching importance. 


FIND CARBON MONOXIDE 
IN TOBACCO SMOKE 


TuHose who object to sitting in a smoke- 
laden atmosphere may find support from a re- 
cent experiment at the U. S. Bureau of Mines, 
in which three research workers shut them- 


‘selves up in an unventilated chamber and 


smoked sixty cigarettes, twenty-four cigars, 
and an ounce of pipe tobacco. Their discom- 
fort was explained when air analyses showed 
the presence of both carbon dioxide and car- 
bon monoxide, and blood tests showed that 
the subjects absorbed as much of the latter, 
poisonous gas as would be the case in walking 
along a street congested with heavy traffic. 


TOBACCO PLANTS SHOW 
SOIL DEFICIENCIES 


Testing soil by growing tobacco plants in 
it, as a substitute for elaborate chemical analy- 
sis, is a possibility suggested by recent U. S. 
Department of Agriculture experiments. Ab- 
sence of any one of nine essential elements for 
the growth of crops, the tests show, gives the 
broad, sensitive tobacco leaves a distinctive 
appearance. Shortage of nitrogen tinges the 
whole plant an abnormally light green color. 
A deficiency of phosphorus, on the other hand, 
gives it an extremely dark green hue. When 
calcium is missing, tips of young leaves form- 
ing the bud take on a characteristic hooked 
appearance. Equally telltale signs denote a 
lack of potassium, magnesium, boron, sulphur, 
manganese, and iron. 
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COUPON 
BRINGS 


Clip the coupon and mail it. I’m so 
sure that I can train you at home in 
your spare time for a good job in Ra- 
dio that I'll send you my first lesson 
free. Examine it, read it. See how 
clear and easy it is to understand. 
Then you will know how many men 
with less than a grammar school edu- 
cation and no technical experience 
have become Radio Experts and are 
earning good money as a result of my 
training. 


Many Radio Experts Make 
$30, $50, $75 a Week 

In about 15 years, the Radio Indus- 
try has grown from a few million to 
hundreds of millions of dollars. Over 
300,000 jobs have been created by 
this growth and thousands more will 
be created by its continued develop- 
ment. Many men and young men with 
the right training—the kind of train- 
ing I give you in the N..R. I. Course 
—have stepped into Radio at big in- 
creases oyer their former salaries. 


Get Ready Now for Jobs Like These 
Broadcasting stations use engineers, 
operators, station managers and pay 
up to $5,000 a year: Manufacturers 
continually employ testers, inspectors, 
foremen,- engineers, servicemen, buy- 
ers, for jobs paying up to $6,000 a 
year. Radio operators on ships enjoy 
life, sae the world, with board and 
lodging free, and get good pay be- 
sides. Red and LF a le employ service- 
men, salesmen, buyers, managers, and pay 
up to $75 a week. My book tells you about 
these and many other interesting Radio jobs. 
There’s opportunity for you in Radio. Its 
future is certain. Television, short wave, 
oud speaker systems, police Radio, automo- 
bile Radio, aviation Radio—in every branch, 

ts and impr ar - 





ing place. 

Many Make $5, $10, $15 a Week 
Extra in Spare Time While Learning 
The day you enrol! I start sending you Extra 
Money Job Sheets which quic«ly show you 
how to do Radio repair jobs common in most 
give you plans and 
deas that have made good apaee time mone 
—$200 to $1000 a year—for hundreds of fel- 
lows. My Course is famous as ‘‘the Course 
that pays for iteelf.’’ 


Free 64-Page Book of Facts 


Mail the coupon now. In addition to 
the sample lesson, I will send my 

, “Rich Rewards in Radio.”’’ It 
tells you about the opportunities in 
Radio; tells you about my Course, 
what others who have taken it are 
doing and making. This offer is free 
to any ambitious fellow over 15 years 
old. Find out what Radio offers you 
without the slightest obligation. Mail 
coupon in an envelope or paste it on a 
penny postcard. ACT NOW! 


J. E. SMITH, President 
National Radio institute, Dept. 5NP3 
Washington, D. C. 


J. E. SMITH, President 
National Radio Institute, SNP3 
Washington, D.C. 
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Set Servicing 
Spare time set serv- 
icing pays many N. 

. I. men $200 to 
$1,000 a year. Full 
time men‘ make as 
much as $30) $50, 
$75 a week. 















Broadcasting Stations 
Employ managers, 
engineers, opera- 
tors, installation and 
maintenance men 
for jobs paying up 
to $5,000 a year. 










Loud Speaker Systems 
Installation and 
service work is an- 
other growing, mon- 
ey making field for 
Radio trained men. 
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TUMS MADE 
ME A NEW 


a 
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OLD MOTHER HUBBARD 


HAS FILLED HER BARE CUPBOARD 

WITH ONIONS AND STEAKS AND CHEESES; 
HER STOMACH FEELS GRAND 

SINCE SHE KEEPS TUMS ON HAND... 
SHE EATS WHAT SHE DARN WELL PLEASES! 

















NO ALKALIES FOR 
ACID INDIGESTION! 


MILLIONS have found they do not need to 
drench their stomachs with strong, caustic 
alkalies. Physicians have said this habit often 
brings further acid indigestion. So much more 
safe and sensible to simply carry a roll of 
Tums in your pocket. Munch 3 or 4 after meals 
—or whenever troubled by heartburn, gas, 
sour stomach, Try them when you feel the 
effects of last night’s party, or when you smoke 
too much. Tums contain a wonderful antacid 
which neutralizes acid in the stomach, but 
never Over-alkalizes stomach or blood. Pleasant 
to eat as candy. Only 10c at any drug store. 


TUMS ARE 
ANTACID .. 


NOTALAXATIVE HANDY TO CARRY 





Beautifal 6 color 1935-36 Calendar-Thermometer 
®@ with the purchase of a 10c roll of Tums or 25c box of 
& WNR(the all-vegetable laxative). At your druggist’s. 








Always mention PopuULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 








(My NEWJOB,TOM,ISA DANDY 
MORE FUN - EASIER WORK 
AND BIGGER PAY NOW 

WORKING AS A DRAFTSMAN 


Prepare Now! 
Bigger Pay— 
pleasant desk 
work — almost 
your own boss 
—draftsmen 
enjoy good 
salaries. 

HE DRAFTSMAN JOB comes first! He draws 

the plans; thereafter come the steel mills; lum- 

ber yards and brick yards. An important factory 
town has already reported a shortage of trained 
draftsmen. U.S. Gov’t work will create more jobs. 


° Learn in spare hours 
Learn Drafting! at home by mail. 
No previous experience necessary; high school edu- 
cation NOT required; thanks to Engineer Dobe’s 
practical method. Everything made plain, easy to 
understand. Aptitude needed. Established 1900. My 
students have won success far and wide. Join them! 
It’s high time now to get the practical training and 
to prepare for that good job. Study practical draft- 
ing evenings. All tocls and drawing table given you 
at once if you enroll promptly. Send coupon below. 


FREE BOOK 


Write at once for the free book explaining 
“My Pay Raising Plan”. Send coupon. 
es De a ee Se ee Os ee ae 


ENGINEER DOBE, Div. 33-99 , Libertyville, Ul. 


Send me your free book “‘Successful_Draftsman- 
ship’’ and please explain how you will assist me 
to a good position as a draftsman. 





An assumed case illustrated 
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| TRAINED EYES IDENTIFY 


100,000 HUES 
(Continued from page 45) 


to you and refuse to give his opinion. For it 
is impossible to judge a color accurately, with 
rare exceptions, except by actual comparison 
with another color sample. 

Behind the necktie or dress you are wear- 
ing may be thousands of dollars worth of dye 
testing, to make sure that the colors will not 
do a quick-change or disappearing act under 
conditions they are likely to encounter. After 
the color expert’s eyes have found a certain 
dye sample satisfactory as far as hue is con- 
cerned, the dye has to go through a long series 
of fastness tests, which reveal whether or not 
it will retain its color in the face of severe 
treatment. 

The dye is applied to different fabric sam- 
ples in various ways. Perhaps the color would 
be affected by using a copper kettle for dye- 
ing. This must be determined by actual test. 
Maybe it will fade when the cloth is wet with 
perspiration. It is therefore tested by being 
subjected to synthetic sweat. Several washing 
methods are tried, with water of various tem- 
peratures. The effect of bleaches such as those 
used by laundries is determined. The samples 
are ironed at different temperatures. 


N SHORT, the dye is tested in every con- 

ceivable way, to determine just how it will 
behave. The results of a series of tests are com- 
bined into a novel record, which consists of a 
strip of cloth on which all the test pieces are 
sewed, together with necessary information. 
Some of these test reports reach a length of 
fifteen feet. 

Many important dyes formerly were im- 
ported from other countries; but today the 
quality of dyes made in this country is as 
high as that of any foreign product, and usu- 
ally higher, Dr. Rose points out. Something 
like three percent of the dye material used in 
the United States is imported, and most of 
this is of the nature of specialties, protected 
by patents. 

Frequently, the introduction of a new prod- 
uct depends on the availability of dyes for 
coloring it. Chemists have produced many new 
and promising plastic materials which are be- 
ing kept off the market because successful dyes 
and methods for coloring them have not been 
perfected. Dye chemists are at work, and the 
new materials will appear in due time; for it 
is seldom that the modern color wizard must 
admit defeat. 

Sometimes, however, the dye expert must 
say, “It can’t be done.” Dr. Rose receives 
numerous requests for compounds that will 
“dye something light.” This is an impossibil- 
ity, because the addition of any dye always 
darkens the material; that is, it always makes 
the material absorb more light than it did be- 
fore. The only way to make anything lighter 
is to bleach it or otherwise remove the color. 


N THE matter of paper, the dye chemist 

seems to violate this rule. Did you know 
that every piece of paper produced, even the 
white, is dyed? Natural cellulose or wood 
pulp from which paper is made has a yellow- 
ish hue, possibly with some other color pres- 
ent. To render the paper more white in ap- 
pearance, a dye of a complementary color is 
used. That is, a color is used that, when com- 
bined with the color already present, will pro- 
duce white. Thus, a yellowish paper is treated 
with blue dye to make it white, just as the 
laundress adds blueing to the rinse water to 
make yellowish clothes whiter. 

Although this dyeing of paper makes it 
whiter, it actually makes it less bright. To the 
ordinary eye, however, the increased white- 
ness more than makes up for the slight loss of 
brightness. Tests with a photo-electric cell 
can reveal startling facts about paper samples. 


Thus, of two sam- (Continued on page 115) 
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TRAINED EYES IDENTIFY 
100,000 HUES 


(Continued from page 114) 


ples, one may be whiter than the other to the 
human eye, but actually less bright to the 
electric eye. Sometimes, the quantity of dye 
used for tinting paper is very small. In one in- 
stance, three sixteenths of an ounce of blue 
and one sixty-fourth of an ounce of red dye 
was used for every 1,000 pounds of dry wood 
pulp. 

Dyes are put to so many uses that the Du 
Pont laboratory must carry on research in 
many directions. In the laboratory are found 
machines for printing designs on cloth ‘with 
sample dyes; equipment for duplicating, on a 
small scale, the dyeing processes used in mak- 
ing leather goods; miniature paper-making 
plants, and various pieces of equipment for 
aging or developing colors. 


ty thing that catches the eye of the vis- 
itor to a modern dye laboratory or plant 
using certain kinds of dyes is that the dye 
solution may be colorless, while the finished 
material may have a most brilliant hue; or 
dye of one color may produce a color entirely 
different when applied to a material. The so- 
called vat and insoluble azo colors are pe- 
culiar in this respect. In the vat process, the 
dye, which may be of one color in solution, 
is changed chemically after it is in the cloth, 
to produce the desired color. In naphthol dye- 
ing with insoluble azo colors, colorless mate- 
rials are combined to form colored dye mole- 
cules which are firmly embedded in the fibers 
of the cloth. Colors are aged or developed with 
steam, acetic acid, and other treatments. 

Aside from their widespread use for color- 
ing cloth and paper, and making printing 
inks, dyes find numerous other interesting ap- 
plications. For tracing underground rivers, 
finding sewer leaks, and checking the flow of 
other underground waters, fluorescein, a well- 
known dye that gives off a greenish-yellow 
glow when acted upon by light, is used. The 
average person can detect one part of fluores- 
cein in 100,000,000 parts of water. 

Modern photography would be handicapped 
seriously without certain dyes used for mak- 
ing films and plates sensitive to green, yellow, 
and red light. Embalming fluid, largely com- 
posed of formaldehyde, is colored so that em- 
balmed bodies will look pink and therefore 
more lifelike. The United States Department 
of Agriculture requires that certain imported 
seeds be dyed so that farmers can identify 
them. One method commonly used for dye- 
ing seed is to mix it with the dye solution in 
an ordinary concrete mixer. In garages and 
machine shops, a paste containing a dye com- 








monly known as “bearing blue” is used to test 
the trueness of bearings and other surfaces 
that slide over each other. 


OT long ago, Dr. Rose received a request 

for dyes that would withstand the weather 
when applied to the feathers of living chickens. 
The chickens were to be marked so that they 
could be identified during certain scientific 
experiments. 

Among the most unusual uses for dyes is 
the production of artificial clouds. In England, 
such clouds of various colors are used in con- 
nection with the projection of aerial adver- 
tisements by means of giant magic lanterns. 

The jackets around hot dogs are colored 
with a harmless dye to make them look more 
appetizing. Pecans and walnuts commonly are 
given a more attractive color by dyeing their 
shells. 

In fact, if dyes were removed suddenly 
from modern industry, the world would be 
much more drab and dreary than it is. And if 
nature, ages ago, had not built a marvelous 
color-sensitive mechanism into the human eye, 
science might still be trying to find a con- 
venient and reliable way of matching colors. 
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ARE YOU DRIVING A 
ROLLING ICE BOX? 


(Continued from page 58) 


motor happens to be running on a pretty 
thick mixture, the heater pipes may get near- 
ly red hot after a long pull up a mountain 
road, and if anything that'll burn is touch- 
ing ’em, off she goes!” 

“Doesn’t look as if it’s really safe to use 
exhaust heat, then, does it?” Harkins com- 
mented. 

“Not unless you can get rid of those two 
possibilities. One way would be to use the 
exhaust heat to boil water ard send the 
steam through a small radiator.” 


*r WAS thinking of installing a hot-water 

heater in the car I had last year,” said 
Harkins, “but a friend of mine put one in his 
car and it didn’t work so well. On fairly 
warm days he got too much heat, and on 
cold days there was hardly any. Then, an- 
other fellow put one in and he didn’t get any 
heat to speak of in any kind of weather. I 
guess the hot-water heaters may be safe but 
not so good at heating.” 

“You're all wrong there,’ Gus maintained. 
“Till the car makers get wise to the fact that 
every car used anywhere in this country ex- 
cept the South ought to have a built-in heat- 
ing system, one of the best solutions is the 
hot-water heating units that are sold separate- 
ly for installation in any car. 

“Come over here and I’ll show you why 
those two outfits you mention didn’t work,” 
said Gus as he led the way to a sedan, opened 
the door to the driver’s compartment, and 
lifted the hood on one side. 

“Now, here,” he explained, pointing to a 
rectangular fitting under the dash, “is the hot- 
water radiator that heats up the air in the 
car. It looks like a small edition of the radia- 
tor on the front of the car and, in fact, that’s 
exactly what it is. There are a lot of dif- 
ferent styles of these hot-water heaters made 
at all kinds of prices. Any of them will give 
you heat, but, of course, the more expensive 
models are better made and will last longer. 

“They all have a built-in electric fan that 
operates from the car’s battery—takes very 
little juice—and most of them have shutters 
of one type or another so you can control the 
direction and strength of the blast of hot 
air blown through the fins of the heater. 

“What makes the water circulate through 
those pipes to the heater?” Harkins inquired, 
as he peered under the hood and noted the 
two pipes that led forward from the heater 
and connected into the cooling system. “Seems 
to me that heating radiator is below the level 
of the top of the car’s radiator. Besides, the 
pipes sag down so far there couldn’t be any 
natural circulation as there is in a hot-water 
house-heating plant.” 


WAS just coming to that,’ Gus went on, 

“and the answer is right in this fitting.” 
He placed his fingers on a tubular metal sec- 
tion connected into the upper hose of the mo- 
tor’s cooling system above the junction of one 
of the pipes from the heater unit. 

“Water can flow through this thermostatic 
valve,” he explained, “only when it gets up 
to a certain heat. During cold weather, which 
is the only time you want the heater to do 
business, the valve never stays open all the 
way. That means the water pressure devel- 
oped by the circulating pump forces some of 
the hot water from the cylinder jackets 
through the car-heater coils.” 

“My engine has a thermostatic control, so 
I won’t need one of those,” Harkins observed. 

“You certainly will,” Gus asserted. “The 
thermostat on your car is fitted into the top 
of the engine block and there’s no way of 
connecting the pipe to the car heater so 
that thermostat (Continued on page 117) 


Share at 
Christmas 


f VERY day of the year 
and every twenty-four 
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Salvation Army is serving 
those who need its help, 
without any question of 

race, color or creed. 
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INTERESTING and PROFITABLE 
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Outfit contains gas furnace with 110 volt, 60 cycle motor blower 
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ARE YOU DRIVING A 
ROLLING ICE BOX? 


(Continued from page 116) 


will divert any water into the heater pipe. 

“Look here,’ he went on. “If the flow 
of water is shut off by the thermostat before 
it starts to flow into the hose, there cer- 
tainly can’t be any pressure to force water 
into a branch line. Probably the lack of a 
properly placed thermostat was what was 
wrong with your friend’s car—the fellow who 
got heat on hot days and none on cold days. 

“Of course, when a car is going reasonably 
fast, there is enough pressure in the upper 
hose connection of the engine to cause a lit- 
tle circulation through the heater, so when 
the regular thermostat opened all the way 
on a warm day, the heater got busy. On a 
real cold day, when he needed heat, the ther- 
mostat didn’t open all the way, there was less 
pressure in the upper hose and the little bit 
of hot water that still circulated didn’t do 
any good.” 


MY YOU get water circulation through 
the heater when you're going at fair speed 
and the thermostat is open all the way, why 
not just take out all the thermostats and let 
it go at that ?” Harkins suggested. 

Gus smiled. “That would spoil things for 
fair. On cold days when you wanted heat, 
the fast water circulation would keep all the 
water, and the engine as well, so cold you 
wouldn’t get enough heat out of the out- 
fit to warm a flea.” 

“Now I begin to see it,” Harkins said. “If 
you have a special thermostat on the job you 
actually get a little more circulation of hot 
water—and the thermostat will make sure it 
is hot—through the car heater on cold days 
than you do on warm days. Is that how it 
works out?” 

“That’s the general effect,” Gus agreed. 
“Of course, you control the amount of heat 
you get in the car by regulating the shut- 
ters and by turning on and off the electric 
fan that blows air through the heater. And 
it shouldn’t be much of a job to have the fan 
operation controlled thermostatically, too.” 

“How about the fellow I mentioned who 
didn’t get any heat at all in any kind of 
weather? What was the matter with his out- 
fit?” Harkins asked. 

“Assuming it was properly installed, and 
one of the feed pipes wasn’t clogged up,” 
Gus replied, “then it’s pretty sure that the 
heater itself was airlocked. Every one of 
these hot-water heaters has a little valve at 
the top to let out the air, the same as you 
have at the top of every hot-water radiator 
in the house-heating system. You have to 
let the accumulated air out every so often 
or the circulation stops.” 


OUGHT to have figured out it was some- 

thing like that,” said Harkins, a bit sheep- 
ishly. “I’ll bring the car in next week, when 
I can spare it, and have you put in one of 
those heaters.” 

“You won't regret it,” Gus smiled. “I never 
saw a man yet who once owned a car with a 
real heater who was willing to go back to a 
rolling ice box again!” 


STEEL IS PLATED WITH 
BRIGHT ZINC COATING 


PerFECTED after a long period of research, 
a new electroplating process deposits a bright 
zinc surface on articles of steel and renders 
them rustproof. The developers of the pro- 
cess claim that it meets the present-day need 
for a more economical method of making 
steel rust-proof while at the same time giving 
it a bright, decorative appearance. They ex- 
pect “bright zinc,” as the finish is called, to 
find widespread use in the automobile and 
radio fields, and in many other industries. 
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CAN YOU PROVE WHO YOU ARE? 


(Continued from page 15) 


many hospitals, the fingerprints of the mother 
and the footprints of the baby are placed on a 
card in the maternity ward to insure against 
mix-ups. Other methods of insuring that the 
right mother gets the right baby, include plac- 
ing tags and beads on babies to identify them 
and stenciling numbers on their skins by 
means of mild, nonirritating sunburns pro- 
duced with an ultra-violet lamp. 

A few years ago, fingerprints and a queer 
twist of fate solved a carefully planned fake 
suicide case at an eastern resort. 

After a busy Sunday, attendants at the Far 
Rockaway, N. Y., beach were cleaning out 
the bath house when they found a man’s 
clothing hanging in one of the rooms. Appar- 
ently, it belonged to the victim of an acciden- 
tal drowning or suicide. Police were called and 
found a business card in one of the pockets. 
It identified the man and led to the discovery 
that he carried considerable insurance. Imme- 
diately, the police were suspicious but weeks 
went by without a trace of the missing man. 


HEN, on a main street in Montreal, Can- 

ada, an automobile ran down a pedestrian 
and he was carried unconscious to the hos- 
pital. In trying to identify the victim, police 
found a packet of clippings in one pocket re- 
lating to the Far Rockaway disappearance. 
The description of the missing man and the 
appearance of the victim tallied exactly. Fin- 
gerprints proved his identity beyond the 
shadow of a doubt and he confessed that he 
had taken two suits to the beach and left one 
in the locker room as part of a plot to mulct 
the insurance company. 

In connection with fingerprint work, an 
eastern expert recently announced he had dis- 
covered a method of injecting special chem- 
icals into the ball of the finger in order to ob- 
tain perfect fingerprints from bodies which 
have lain unburied for many days. 

Wriggling thumbs, not long ago, helped a 
man win a share in a $350,000 trust fund in 
New Jersey. Three times he stood up in court, 
extended his arms, and wriggled his thumbs 
until they projected at right angles to his 
hands, apparently dislocated at the joint. Two 
medical experts testified that the claimant’s 
mother, acknowledged to be the daughter of 
the man who had set up the trust fund for his 
grandchildren, had suffered from congenital 
dislocation of the thumbs, the same rare con- 
dition the man had shown the jury. 

In other cases, a combination of hereditary 
characteristics, such as the shape of the head, 
the nose, the ears, are used in court to show 
relationship and prove identity. 


HREE years ago, the New York criminolo- 

gist, Dr. Theron W. Kilmer, announced in 
PopuLAR SCIENCE MONTHLY a system for 
classifying human ears. It culminated ten years 
of research during which thousands of ear 
pictures were taken and compared. Kilmer’s 
work has been the basis of further study by 
scientists and police officials. At the Univer- 
sity of Vermont, for example, Prof. Henry F. 
Perkins has listed 150 characteristic forms of 
ears, certain ones appearing in a family from 
generation to generation. 

The color of your eyes and the number and 
direction of the whorls in your hair are other 
simple traits that have a direct bearing on 
your identity. 

In the work of comparing eye colors, ex- 
perts employ a special chart containing forty 
shades of blues and grays and browns. They 
range from albino to darkest brown. Parents 
with “genetically blue” eyes, that is, entirely 
lacking in brown pigment, never have brown- 
eved children. 

As for your hair, whether the whorl, or 
crown, turns clockwise or counterclockwise is 
of vital importance. Prof. Felix Bernstein, of 


Columbia University, has established the fact 
that the direction of the whorl is inherited. 
Also, double whorls, or two crowns, form an- 
other hereditary distinguishing mark. 

Recently, marvelous work has been accom- 
plished in restoring bodies as an identification 
aid. With moulage, chemicals, and make-up 
materials, police specialists in several cities 
have repaired badly injured faces and bodies 
of murder victims and helped friends iden- 
tify them 

A study of bones and an examination of 
teeth also give clews that help a missing- 
persons sleuth. In the work of the New York 
bureau, alone, hundreds of dental charts have 
played their part in revealing identity when 
other means have failed. 


O TWO cavities are exactly alike. No two 

dentists use identically the same tech- 
nique. And each man can recognize his own 
handiwork. So dentist’s charts, showing the 
teeth and fillings in a patient’s mouth, are of- 
ten of prime importance. From an examina- 
tion of the teeth alone, on a number of occa- 
sions, victims of long-ago murders have been 
positively identified. Time and again, the 
dentist and the detective have worked hand- 
in-hand. 

The most recent and dramatic instance of 
the sort was the solution of the “ogre murder” 
in New York City. It culminated a relentless 
six-year search for the fiendish slayer who, on 
Sunday, June 3, 1928, kidnapped and mur- 
dered ten-year-old Grace Eudd 

Her mother allowed her tu accompany an 
elderly stranger who said he wanted to take 
her to a picnic. The stranger disappeared and 
the child was never seen alive again. 

For six years, Detective William King, who 
vowed never to give up the case until he had | 
solved it, followed literally thousands of false 
clews. Finally, in December, 1934, a letter en- 
abled him to catch up with the slayer, sixty- 
five-year-old Albert H. Fish. 

At headquarters, Fish confessed he had rid- | 
den to a century-old, deserted mansion on the | 
outskirts of White Plains, N. Y., where he 
had murdered and dismembered the child. 
Digging where he told them, detectives un- 
earthed a skeleton. Doctors testified it was | 
that of a ten-year-old girl. But that was not | 
enough. To convict the murderer of his crime, 
it was necessary to prove absolutely the bones | 
were those of Grace Budd. 

So King began searching to find a dental | 
chart. The child had had no regular dentist | 
and the hunt seemed hopeless. However, the | 
detective already had proved himself a human | 
bloodhound. He wouldn’t give up. He tried | 
every clinic the little girl might have visited 
and at each examined the records. The result | 
was failure. He interviewed every social- 
service worker he could find who had been 
stationed in the neighborhood and who might 
have provided dental service for the child. | 
Again, the result was failure. Finally, he 
reached the Northern Dispensary, at Waverly 
Place and Christopher Street in New York 
City. Here, forgotten among the records, was 
a card bearing the name “Grace Budd.” 


RDINARILY, such cards are thrown 
away at the end of five years but by a 
twist of fortune this one had been overlooked. 
It provided the essential link in the chain of 
evidence against Fish. Without it, the diaboli- 
ca! killer might have escaped by a legal tech- | 
nicality. 
On police records, in almost every state in 
the Union, you will find similar stories of suc- 
cess—success achieved through the coopera- 
tion of detectives and outside specialists. Crim- 
inology is learning the language of many 
sciences. And, in so doing, it is discovering 
new aids to its vital work of identification. 
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a real CHEMICAL LAB. at —— cost. Catalogs 
without Firefly Kemkit—15c 
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Put your leisure time to profitable and 
interesting use by delving into the 
sciences. You need very little equip- 
ment for chemical or biological experiments that 
can be performed in your own home. Send 10c 
for our 32 page illustrated catalog listing supplies 
of the same quality as we furnish to schools an 
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EASY EXPERIMENTS SHOW 
MOLECULES IN ACTION 


(Continued from page 53) 


its vapor pressure to balance the external pres- 
sure and permit the water to boil. 

The experiment just concluded suggests a 
useful new way to define boiling temperature. 
When is a liquid at the boiling point? By 
rough observation, you know it is boiling 
when rising bubbles violently agitate its sur- 
face. A better definition of the boiling point 
is the highest temperature, as shown by a 
thermometer, to which you can raise the liquid 
by heating it in an open vessel. A still more 
exact definition, based on the experiment you 
have just performed, can now be given: The 
boiling point of a liquid is the temperature at 
which its vapor pressure equals the pressure 
of the atmosphere. 


Y OU can apply this useful new method to 
measure the boiling points of various 
liquids, such as alcohol or carbon tetrachlo- 
ride. Place a few drops of the liquid under 
test, instead of water, in your mercury pres- 
sure gauge. Heat the J tube, as before, in a 
beaker of water, which should be warmed 
slowly. When the mercury columns are at the 
same level, read the temperature of the water 
in the beaker with a thermometer. This will 
be the boiling point of the liquid inside the 
tube. 

So far you have observed the effect of vapor 
pressure with apparatus that kept the vapor 
isolated. It is an interesting fact, however, 
that the vapor of any liquid continues to ex- 
ert its own characteristic pressure, in unal- 
tered degree, regardless of any other vapor, 
gas, or gas mixture, such as air, that may also 
be present. To show this, fit a glass flask with 
a two-hole stopper and insert in one hole a 
bent glass tube with an outlet dipping into a 
vessel of water. Fill a medicine dropper with 
gasoline, alcohol, acetone, or some other vol- 
atile liquid and insert it in the remaining hole 
of the stopper. The entire apparatus must be 
gas-tight. Squeeze a drop or two of the vola- 
tile liquid into the flask, and you will see bub- 
bles of air emerge from the tube that dips into 
water. Since the volume of air displaced is out 
of all proportion to the minute amount of 
liquid introduced, additional pressure in the 
flask due to the vapor pressure of the volatile 
liquid must have been responsible. The liquid 
produces a vapor pressure of its own, apart 
from the pressure of the air already in the 
flask, and the total pressure in the vessel is the 
sum of the two. 

Molecules of different substances do not 
have the same average velocity, even at the 
same temperature. Speedy ones like those of 
hydrogen, a light gas, travel at the staggering 
speed of a mile a second, or faster than a 
rifle bullet, at room temperature. Molecules of 
heavier gases or gas mixtures move slower. 
Though it would not be possible for you to 
time the motion of an individual molecule, 
you can readily compare the average speeds of 
different kinds of molecules in your home lab- 
oratory. The simple apparatus employed will 
also enable you to determine the specific grav- 
ity of a gas, or its density compared with air. 


HIS set-up, known as Schilling’s appara- 

tus, provides a glass tube that may be 
filled with gas, and a smaller tube, with a tiny 
orifice at its top, through which the gas can 
escape. A diagram accompanying this article 
shows the construction of the apparatus. To 
make the orifice tube, hold a short length of 
glass tubing in the flame of a Bunsen burner 
until its bore is almost, but not quite, closed. 
Then connect it with rubber tubing to a glass 
T tube. The opposite branch of the T tube passes 
through a cork into a glass tube of half-inch 
diameter, a foot or so long, which is supported 
upright in a tall glass vessel. A half-gallon pre- 
serve jar, a tall, (Continued on page 120) 












Chemical experimenting is great fun. You 
can surprise your friends with magic chem- 
ical tricks, produce your own chemical com- 
pounds like soap, ink and paint, test and 
analyze food, water, soil, metals and other 
things and make hundreds of startling 
changes and reactions that will give you 
endless entertainment. Chemical experi- 
menting will also help you lead your class 
in science and chemistry. It’s the most fas- 
cinating thing you ever did, and it’s made 
easy and interesting for you in 
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€HEMCRAFT Chemistry Outfit will give 
A you more reliable information because these 
of chemical re- 
Each Outfit 


is a complete laboratory containing a liberal as- 


Outfits cover every branch 
search and are scientifically correct. 


sortment of chemicals, all necessary apparatus 
and a Manual of Instruction. These are the 
original Chemistry Outfits and give the most for 
the money in every way; more and better ex- 
periments, superior chemicals and apparatus not 
usually found in sets for experimenters; endorsed 
by teachers and professors and used in schools 
and colleges because they bring professional 
chemistry to home experimenters. 


Get a CHEMCRAFT Outfit this year and learn 
the secrets of modern chemistry! There are nine 
different Outfits to choose from, as follows:— 


No. | —$1.00 No. 3'/2—$3.50 No. 10—$10.00 
No. 1'/2— 1.50 No.5 — 5.00 No. 15— 15.00 
No.2 — 2.00 No. 7/ 2— 7.50 No. 25— 25.00 
(Wood Cabinet) (Table Model) (Lab. Cabinet) 


Ask for CHEMCRAFT Chemistry Outfits by name in 
any store where scientific sets are sold; if unobtaina- 

» we willsend your Outfit fully prepaid, upon re- 
ceipt of price. 


BIG SCIENCE SURPRISE PACKAGE 
containing chemical experiments for you to 


try, and also full information about CHEM- 
CRAFT and “‘ScienceCraft’’ Outfits. Please 
send 3c stamp for postage. 
The PORTER CHEMICAL COMPANY 
4512 Prospect Avenue, Hagerstown, Md. 





Please mention Poputar SCIENCE MONTHLY when answering advertisements in this magazine. 
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PATER FACTS 


INVENTORS 
Write for these Books 


AN you answer these questions: How do the Patent 
Laws protect an inventor? What is the first simple 
step to take to establish a claim to an invention? What 
kind of a sketch or drawing is needed? When is a 
model needed? What can an inventor do to secure 
financial assistance? What can be patented? How can a 
man go about selling an invention? These and many oe} 
points are covered in the two books shown here. Both of 
them are yours for the asking. 


HOW WE HELP 
INVENTORS 


For thirty-six years, it 
has been our business to 
help inventors; to assist 
them in securing all the 
protectiontowhichtheyare 
entitled.We tell you how 
to avoid pitfalls. We en- 

deavor to keep expense 

at a minimum and ar- 
range deferred payments 
when needed. The facts in 
these books can be worth 

much to the man with a 

practical, useful, salable 

invention. rite us a 

card or use the handy 

coupon. Copies will be 
sent with our compli- 


Alay) 


Book of Suggestibns 
ments. 


about Selling 
victor 


; Inventions) ff | Evans ¢ Co 


§ vicTorR J. EVANS & co., 
Registered Patent Attorneys, 
510-P Victor Building, 
Washington, D. C. 

Send at once a free copy of your book, ‘‘Patent 
Protection’’ and your special booklet of ‘‘Sugges- 
tions on When and How to Sell an Invention.”" 











SEND TODAY 
FOR DETAILS OF MY 


‘Pay-Tuition-After- 


Graduation’’ Plan 


Prepare for jobs in Radio Brendeent, Talking Pi Pic- 
tures, Television, by 12 b ones 
work in the great Coyne Radio Shop. , onreal RADI 
and Sound equipment, You don’t n advanced educa- 
tion or experience. Free Employment Service for life. ne De 
white learning. Electric Refrigeration--Air Condition ing in- 
cluded. Mail coupont for free pack watentetle youhow un- 
dreds have become successful Radio Menafter takingo 
H.C. Lewis, Pres., Cyne’ Bigctriont a. Radio School 
S00 Ss. Paulina St., 95-4H, Chicago, Illinois 
Send Free Radio A... ond facts, Tell me about 
your **Pay-Tuition-After-Graduation’’ Pian. 





NAME 
ADDRESS 














CITY. 











INVENTORS -Fassi 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK => 
HOW TO OBTAIN A PATENT, 


written by a Former Member of the 

Examining Corps (1922-24) of the U.S. 

Patent Office. If you want to profit by 

your idea, you should take steps to apply for a U. § 

Patent at once. Your first step is to get this Free Book. 
This interesting illustrated book contains valuable in- 
formation you should have. It tells you fully how to 
obtain a patent on your idea in the quickest way. With 
this Free Book you will also receive a ‘‘Record of In- 
vention’’ form on which you can easily record your idea. 
Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent At- 
torney who is also a Former Member of the Examining 
Corps of the U. S. Patent Office. All communications 
will be strictly confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 125C, New York 
MILLER BUILDING, DEPT. 125C, WASHINGTON, D. C. 


j Please send me your Free Book, — to Obtain a Pat- 








ent,"’ and ‘Record of Invention Form 
§ xame 


| ADDRESS 
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EASY EXPERIMENTS SHOW 
MOLECULES IN ACTION 


(Continued from page 119) 


transparent flower jar, or any other con- 
venient receptacle can be pressed into service. 
Two markers should be placed at different 
levels on the glass tube, by twisting wire 
around it. When the jar is filled with water, 
and the rubber tube, with a screw clamp or 
pinch clamp, has been attached to the remain- 
ing branch of the glass T, the apparatus is 
ready for service. 

With the clamp on the rubber tubing closed, 
raise the glass tube from the water, allowing 
it to become filled with air. Then replace it in 
the vessel. At once, air begins escaping through 
the hole in the orifice tube, and the water 
level rises correspondingly in the lower tube. 
Using the second hand of a watch, start tim- 
ing the experiment when the water level 
reaches the first or lower marker and note 
how long it takes to arrive at the upper one. 
What you are really timing is the escape of 
the measured quantity of air determined by 
the bore of the tube and the distance between 
the markers. This should require from forty to 
150 seconds; if it is much less, the hole in the 
orifice tube is too big and should be made 
smaller. When the apparatus is working prop- 
erly, record the time observed for the escape 
of the air. 


HE next step is to repeat the experiment 

with another gas. Open the clamp and al- 
low illuminating gas to flow through the rub- 
ber tube and the glass T into the apparatus. 
Let plenty of time elapse for the illuminating 
gas to sweep all the air out of the inner tube; 
then close the clamp. Again, note the time for 
the water level to rise between the two mark- 
ers. It will be less than for air. The reason 
for this is that the molecules of illuminating 
gas move at a greater average speed than 
those of air. Hence more of the former, in 
their random movements, will strike the small 
hole of the orifice tube and escape through 
it in a given time. 

To find the comparative density of the 
gases you have used, you can apply the known 
fact that the density of any gas is inversely 
proportional to the square of the rate at which 
it escapes through the orifice tube of an appa- 
ratus of this type. Suppose, for example, that 
you found the air escaped in just sixty sec- 
onds, and the illuminating gas in fifty seconds. 
This means that the density of the illuminat- 
ing gas, compared to air, equals fifty squared 
(or 2,500) divided by sixty squared (or 3,- 
600). The figure comes out 0.69. This is the 
specific gravity of the gas you have tested; in 
other words, the gas is sixty-nine one-hun- 
dredths as heavy as air. 


PLANES CROSS COUNTRY 
PILOTED ONLY BY RADIO 


FLy1nc swift bombing planes cross-country 
with no human hand at the controls is a re- 
cent accomplishment of the U. S. Army Air 
Corps. The pilot takes over the handling of 
his ship only during the take-off and landing, 
the major part of the flight being made under 
radio control. The mechanism that makes the 
feat possible is a union of two previous devel- 
opments in aviation. One of these, the Sperry 
gyropilot, already in wide commercial use, au- 
tomatically holds an airplane upon a prese- 
lected course. The other, the Kruessi radio 
compass, shows when an airplane is pointed 
toward any radio station to which the device 
is tuned. By means of a newly developed “con- 
necting link,” the two are codrdinated so that 
a pilot has merely to tune the apparatus to the 
wave length of a transmitting station situated 
at his destination. The airplane then turns of 
its own accord toward the station, and the 
radio compass resets the robot pilot from time 
to time to compensate for wind drift. 
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WITH an easy-playing, 
sweet-toned Buescheryou 
play tunes right away. Be 
a social “‘hit;’? win new 
friends; pO in- 
creased income. Opportu- 
vies for good-pay jobs. 

You can qualify ould. 


on trial, 
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CENTURY SALESMEN narey: 


BECAUSE, THEY ARE MAKING MONEY 


EASILY SELLING OUR 


GENUINE LEATHER TIES 


Beautiful new stripes and plaids. Look like silk. 
Cleaned with adampcloth. Durable; won’t wrinkle. 
Big profits; repeat orders. Be independent; have 

A your own business. No sales ability needed. Send 
50c for sample and kit. Information free 


CENTURY TIE CO., Dept. K, 2345 \ W., Grand Bivd 


Y WEAVING MATERIAL 


Rattan, Reed, Colored Raffia, China 
Grass, Chair Caning, Chair Frames and Stools. 
Basketry, Furniture and Raffia Weaving. 


Send 10c for Catalog. Instructions Free. 
AMERICAN REEDCRAFT CORPORATION 
Dept. P.S. 130 Beekman Street, New York City 
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NOW... You can choose YOUR 
PHYSICAL CULTURE COURSE 


From Many PROVEN Systems...All at Reduced Prices 


All the popular systems of body building and all makes of 
pular Health and Exercising apparatus that we have are 
isted for your selection. All at great money saving prices. 
Share in our profit pastiteeting piss. : ¢ 
Home Gyms, Chest Pulls, ndow Grips, Hand Grips, 
Puiley Outfits, Combination Sets, Barbells, Dumbells, Re- 
ducing outfits. Numerous other outfits, all complete with 
courses. Alsobooksand accessories are 
shown inour Great Money Saving Cata- 
log. Every outfit ran or money back. 
FREE 1LLUSTRATED CATALOG 
The only one of its kind. Buy the best for 
less. Our Profit Participating Pian will save 
lenty of money and give satisfaction. 
for it today. 


AMERICAN ATHLETIC APPLIANCE CO., - 


4324 Paul St., Dept. 4012, Philadelphia, 
Duty FREE to Canadians, Address: Cana- 
dian Athletic App. Co., Morrisburg, Ont. 





















Let me actas your 
personal, confi- 
dential represent- 
ative in be 
ton on all your 
PERSONAL SERVICE 


tent problems. 

elays of even a 
few days in protecting your ideas, or the slightest careless- 
ness in handling your patent papers, may easily be very 
costly. My personal service assures speedy action and 
strictest confidence. Send immediately for my free 72-page 
booklet, ‘‘How to Get Your Patent.’’ 


L. F. Randolph, 340 Victor Bidg., Washington, D. C. 











PATENTS—TRADE MARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 
Form, “Evidence of Conception” and instructions, 
“How to Establish Your Rights’ —FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Bullding Washington, D. C. 
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We tell you how and help you make the sale. 

Particulars, with list of manufacturers and 

wanted inventions, sent free on request. 
Write W. T. Greene 

921 Barrister Bldg. Washington, D. C. 











Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 





INVENTIONS WANTED 


Patented or Unpatented. Any size. Any material. For 
any good purpose. We NEED good marketable inven- 
tions NOW. If you have a good meritorious invention for 
sale, WRITE TO US AT ONCE. This is for inventors 
who mean business and will submit inventions without 
delay. If you have something good, IS YOUR 
OPPORTUNITY. Write at once. References furnished. 


THE PREMIER COMPANY ODept.C Keene, N. H. 











. . 
Make Money in Spare Time 
Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write to Popular Science Monthly, 
Circulation Manager, 381 4th Avenue, N. Y. 


DECEMBER, 1935 





MAKE-BELIEVE BATTLES 
TEST OUR WAR MACHINE 


(Continued from page 17) 


neuvers, an elaborate telephone system in- 
stalled for the umpires enabled 150 of them, 
scattered over an area of 100 square miles, to 
keep each other aware of what was happen- 
ing in rival camps. Thus an umpire, informed 
of the aiming of enemy guns, might suddenly 
plant a red flag with a white center in the 
ground and inform all the doughboys within 
150 yards, “You have been wiped out by ar- 
tillery fire.” 

Umpires in airplanes fly over a mimic bat- 
tlefield, spotting white panels laid out by 
ground umpires to indicate front lines. Once a 
day they photograph the front lines from the 
air, to check the marked maps constantly sent 
in to the chief umpire. They also spot the 
movements of the combatant planes. A war 
plane may bring in a valuable report, only to 
have an umpire rule that the plane has the- 
oretically been shot down—and a dismayed 
general has to do without the coveted infor- 
mation. 


OT only must the umpires act as arbiters 
to decide the winners of engagements. 
They also have the responsibility of laying out 
the battlefield, telling the commanders where 
to start the battles, and whom they are fighting. 
Then it is up to the commanders to work out 
the problem as best they can, for later review 
with the umpires sitting in. 

Moreover, the umpires must see that if one 
army is unexpectedly successful, or meets un- 
forseen difficulties, it will not upset plans for 
subsequent war problems. If the tide of bat- 
tle is going the wrong way, an umpire may 
have to pull a figurative rabbit out of his hat 
to get the troops to the place where they are 
supposed to be by nightfall. If necessary, he 
may trump up an imaginary hostile force that 
pushes back the troops or inflicts devastating 
losses. Rabbits sometimes come out of hats in 
real wars, too. Of course both real and imag- 
inary factors are taken into account when um- 
pires and high commanding officers get to- 
gether to review the results. 

Maneuvers like those at Pine Camp give 
the men a taste of fighting under conditions 
as near to actual warfare as can be produced. 
They learn to fight, not only as individuals, 
but as members of companies, regiments, di- 
visions, and field armies. All must work to- 
gether in perfect harmony—infantry with ar- 
tillery, air forces with both—while the enemy 
tries to break up and disorganize such team- 
work. 

To insure this, their officers not only give 
orders but explain in detail the reason for each 
one. Every one of the 36,000 men participat- 
ing at Pine Camp, from generals down to buck 
privates, knew just what was going on at any 
moment. 


fb bw high command learned some things, 
too. A new experiment was carried out 
successfully when 5,000 regulars of the First 
Division, motorized with 525 troop-carrying 
trucks and twenty-five tractors, covered in 
three hours a distance that would normally be 
a two-day march. This mass movement aver- 
aged thirty miles an hour and 1,500 men 
passed a given point in less than six minutes. 

How significant Army men consider this 
“hike on wheels” is shown by the fact that 
General Douglas MacArthur, former Chief of 
Staff, announced a five-year plan to augment 
the Army’s motor equipment with 18,000 new 
vehicles. Another lesson showed an Army 
weakness ; telephone messages in the field often 
suffered delays that would be costly or fatal 
in war time. By bringing out such weaknesses 
in war games, it is possible to correct them in 
time to bring Army forces into perfect coordi- 
nation if need should ever arise for their de- 
fense of the nation. 
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FREE RECORD OF 
INVENTION BLANK 
LATEST FACTS ON INVENTIONS, 

PATENTS, and MARKETS for INVENTIONS 


The very latest information on all mat- 
ters affecting your invention — all in- 
ventions. Don’t act until you get this 
Free Book! It reveals important infor- 
mation on obtaining patents, establish- 
ing a market for inventions, getting financial 
aid, using patent to secure commercial success. 
48 pages crammed full of illustrations, helpful 
and interesting statistics, patent office data, 
rulings, a detailed guide on how to patent and 
protect your idea. 

This new book will be sent promptly—have 
the most up-to-date guide to the things you 
must know to simplify patent procedure and 
save time, the vital thing to you! 


MAIL COUPON NOW 


for Free Book and Record of Invention 
Blank—delay may be costly! 


CLARENCE A.O'BRIEN 


€& Hyman Berman 
REGISTERFP PATENT ATTORNEYS 


88-Y Adams Building 


WASHINGT ON, D.C. 
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‘BUY DIRECT FROM LABORATORIES! 
Amazing New 1936 Super Deluxe 


awe MEIDWEST 


IS TUBE 


SIX-BAND RADIO 
> fy] = 


VERYWHERE, radio 

enthusiasts are praising 
this amazingly beautiful, 
bigger, better, more power- 
ul, super selectiv - 
Sana dee ze rag a GIANT 
direct to you from Midwest THEATRE SONIC 


Laboratories at a positive saving 

of 30% to 50%. (This statement SPLAKEIR 
has been verified by a Certified 

Public Accountant.) Before you (Less TUBES) 

buy any radio, write for FREE 40-page 1936 catalog. 
This super Midwest will out-perform $200 to $300 
sets on a point-for-point comparison. That is why 
nationally known orchestra leaders like Fred Waring, 
Jack Denny, Ted Fio Rito, and others, use Midwest 
sets to study types of harmony and rhythmic beats 
followed by leading American and Foreign orchestras. 


Geo. Olsen Praises Life-Like Tone Realism 

Long Island, New York — 

Midwest out-performs other 

radios costing almost twice 

as much. The crystal-clear 

tone is so life-like that it 

sounds as though I am in 

the studios 

actually 

artists performing 


80 Advanced 1936 Features 


Scores of marvelous features, many 

exclusive, explain Midwest super per- 

formance and thrilling 

world-wide all-wave recep- 

tion . . . enable Midwest 

to bring in weak distant 

foreign stations, with full 

loud speaker volume, onk 

sheanale adjacent to locals. F 

Full Scope High Fidelity 

and brilliant concert tone 

are achieved, becausef 

Midwest enables you to. “© 

secure complete range of, V-Front Design 

audible frequencies from|(Petent Pending) 

30 to 16,000 cycles. Learn about 

advantages of 6 Tuning Ranges .. . 

offered for first time: a A, L, M 

and U. They give tuning ranges 

not obtainable in other radios at any 

price} Every type of broadcast from 
r North and South America, Europe, 

Asia, Africa and Australia is now yours. 

Send today for money-saving facts. 


Deal Direct With Laboratories 
No middlemen’s prof- up 
its to pay—you buy To 
at wholesale price di- 

rect from laboratories 

e « « Saving 30% to 

500%. Increasing costs 

mean higher prices " Oo 
soon. Take advantage of Midwest's 
sensational values, As little as $5.00 down 
puts a Midwest in your home on 30 
days’ FREE trial. You're triply protected 
with: Foreign Reception Guarantee, 
Parts Guarantee, Money-Back Guarantee! 


FOR 
FREE 30-DAY TRIAL OFFER and 40- 
PAGE FOUR-COLOR FREE CATALOG 


MIDWEST RADIO CORP., - 

Dept. 59-F, Cincinnati, Ohio 

Without obligation on my part, send me 
your new FREE catalog, complete de- 
tails of your liberal 30-day FREE trial 
offer, and FREE Miniature Rotating 
18-tube Dial. This is NOT an order. 
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" a 
DARING MODERN SPORTSMAN HUNTS 
WILD BEASTS WITH BOW AND ARROW 


(Continued from page 23) 


arrow straight home to its intended mark. 

While hunting wild turkeys with several 
Seminole Indians among the pines of Florida 
recently, Hill demonstrated, with possibly the 
longest killing shot ever fired from a bow, 
how he aims, adjusts his fire, and finally kills. 
Through the branches he saw a horned owl 
sitting seventy feet up on a dead limb, too far 
distant for the Indians to reach the bird with 
their shotguns. The bowman nocked the ar- 
row, aimed twenty feet above the bird at a 
tassel of pine needles, and loosed his arrow. 
The missile shot forward and up, descended in 
an arc, and whizzed between the startled bird’s 
legs. On the second shot, Hill aimed six inches 
higher. This arrow zipped over the owl’s head. 
For the third, he lowered his aim three inches 
and sent the arrow directly through the heart, 
the bird dropping dead to the ground. When 
he measured the distance, he found the ar- 
rows had traveled 146 yards—with deadly 
accuracy. 


ILL uses the end of an arrow like the 

peep sight of a rifle. He draws halfway 
between the low draw of a target archer and 
his eye. At fifty yards, he shoots point-blank. 
Beyond that distance, he elevates his bow and 
really aims either at a fixed or an imaginary 
point upward and slightly to the right of his 
quarry. He keeps both eyes fixed on the game, 
and when, out of the corner of his eyes, he 
sees the arrow come in line with his “aiming 
point,” he lets fly. 

Once he rode out onto the Mohave Desert 
near California’s famous Death Valley, com- 
missioned to kill such wild jackasses as he 
might find. These descendants of sixteenth- 
century Spanish donkeys bully the desert wild 
horses, lynx, and mountain lions. Twice as 
fast as mustangs, they kill coyotes with a sin- 
gle kick of their flying heels. They hog the 
water holes, biting, trampling, and driving 
cattle away to die of thirst. Weighing 800 
pounds, these wild jacks are real marauders of 
the desert. They are, in Hill’s opinion, the 
“toughest animals to kill” he has ever faced. 

He stalked a band of five surrounding a 
water hole early one recent morning, creeping 
up within sixty yards through the mesquite 
before one noticed him. Quickly nocking an 
arrow, Hill let fly, striking the biggest jack 
high in the back. Enraged, the animal wheeled 
to face the hunter and jumped three times 
toward him. Coolly, Hill drove a second ar- 
row behind the right ear, and a third into the 
left flank as the animal spun around. Beaten 
for the first time in his life, the wild jack 
wheeled back with the herd, trotted 100 yards 
and dropped dead. 

This expert has killed too many birds and 
beasts with clean shots for his uncanny skill 
to be called luck. He bagged an elk in Wy- 
oming at 135 yards with a single arrow. After 
missing a Rocky Mountain rattler at twenty- 
five feet, he put the second arrow through the 
reptile’s neck. Again, in Florida, he shot an 
arrow through another rattler at twenty feet. 
On several occasions he has killed birds on 
the wing, sending arrows through their bodies 
as they sped through the air. 


| grep no experience brought him more 
thrills and chills than one which took place 
on Santa Cruz Island, off the California coast. 
Hill had gone there to hunt wild boar. For 
300 years this wild band has developed until 
today, with their long noses, short ears, and 
long hair, these six-foot hogs resemble grizzly 
bears when seen from a distance. Curved 
tusks, sometimes reaching seven inches in 
length, jut from the lower jaws of the males. 
Afraid of no living thing, these boars will at- 
tack without provocation. More than one 
careless hunter has met his death by under- 


rating the ferocity of these beasts. 

Hill came face to face with a 200-pound 
boar shortly after setting out along the trail 
early one morning. Knowing that retreat 
would invite attack, he stepped forward one 
pace, at the same time drawing his bow. At 
that instant, the boar turned broadside. The 
turkey feathers tipping the arrow, soaked by 
the fine rain then falling, gave off a fine mist 
as the missile leaped forward and disappeared 
in the animal’s chest cavity. As a second ar- 
row grazed its rump, the boar charged. By 
some mischance, Hill had only one arrow left. 
Knowing this was his last opportunity, he 
held his fire, ready to send a final, killing shot 
into the head when the infuriated animal 
reached the fifteen-foot deadline he had men- 
tally set. But the boar wavered after running 
twenty yards, slowed, and crumpled in death 
twenty-five feet from the point where Hill 
stood ready to leap from the trail in case he 
missed with the one remaining arrow. 


LOSE as was this call, it hardly compares 

with his experience near Thermopolis, 
Wyo., when he rode into the midst of a buf- 
falo herd seeking a fine bull whose hide he 
wanted. There was no rifle within five miles 
to protect him in case the wiry Indian pony 
unseated him while dodging the battering-ram 
rushes of lowered heads. 

Hill found the herd on a small flat, hemmed 
in on two sides by low hills. Riding to the 
nearest hill, he strung his bow and nocked an 
arrow. At that moment, a 2,000-pound bull 
saw him—and charged. Instead of retreating, 
Hill kicked his pony toward his intended vic- 
tim, drew his arrow, and loosed it. The 
stricken buffalo changed from a short gallop 
to long, bucking leaps. As Hill stopped the 
bronco to nock a second arrow, a second buf- 
falo charged. Hill saved himself by grabbing 
the pony’s mane with his powerful right hand, 
dodged a second rush, and, on looking around 
for his first target, saw the young male lying 
dead. Able now to give all his attention to the 
charging monarch of the herd, he fired a dozen 
shots as rapidly as he could draw and loose 
the blunt-headed arrows, peppering the buf- 
falo on head and loin until, after only a few 
seconds, the big animal galloped away, unin- 
jured but thoroughly beaten. 

The most difficult game to stalk with bow 
and arrow, in Hill’s opinion, is wild turkey. 
He found a flock on a California ranch, but 
was unable to come within shooting distance. 
So he decided to wait them out. Twice daily 
for three days, at eleven in the morning and 
four in the afternoon, he hid himself in brush 
near a water hole. Finally he got in a single 
shot at a gobbler. The arrow flew straight to 
its mark, and the surprised bird walked a hun- 
dred yards into near-by undergrowth and 
dropped. 


HOOTING into the water, which, because 
of the refraction of light, requires a special 
aiming technique, this skilled archer has killed 
alligators, water moccasins, bass, snook, needle- 
fish, bream, mullet, and alligator gar, as well as 
sharks and sting rays. When shooting fish, 
Hill uses a special arrow attached by a line to 
his belt. This arrow is fitted with a single lily 
iron, which swivels out at one end from the 
ferrule at the base of the arrow point. The 
line is tied with piano wire through a hole in 
the middle of the lily iron, which turns cross- 
wise when a tug of war commences. 

In twenty minutes he has bagged twelve 
gar, one bass, one bream, and two water moc- 
casins while standing on a bridge across 2 
Florida canal. One of these snakes he cut in 
two at a distance of thirty feet. Another time, 
he killed ninety-two fish and a snake during 


a two-hour “still” (Continued on page 123) 
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HUNTING WILD BEASTS 


WITH BOW AND ARROW 


(Continued from page 122) 


hunt. With heavy arrows he has killed fish 
swimming as deep as five feet. By increasing 
the length of the heavy, stiff-spined arrows 
from twenty-eight inches to five feet and us- 
ing needle-sharp bullet-type heads, he be- 
lieves he can bag finny game twelve feet down, 
while a bullet from the highest-powered rifle 
will penetrate effectively only two feet. _ 
Hill stalks all game, whether in the high- 
lands or in the sea, and never exposes himself 
until he is ready for a killing shot. For in- 
stance, while hunting sting rays and sharks 
among the small keys off Key Largo, Fla., he 
cut up an eagle ray and dropped a trail of 
small pieces overboard to lure sharks in to- 
ward land, where the water is both shallow 
and clear. While waiting for sharks, he put 
out in a small boat and whipped an arrow into 
a sting ray. Stung by the barb, the creature 
made off at express speed for deep water, a 
mile distant. After zipping through the water 
a short distance, it stopped as suddenly as it 
had started. Hill pulled in the line until only 
twenty feet of water separated him from the 
monster, stood in the prow of the frail craft, 
and twanged a moose arrow into the sting 
ray. After he had dispatched a third arrow 
through the base of its brain, the six-foot, 
whiplike tail lashed once and the captive died. 


ye alligators ! This bowman has seen these 
lightning-fast creatures dodge arrows 
when they seemed to be asleep. More than 
once has he crept up on a ’gator, only to have 
him slide like an eel at the twang of the bow, 
and the arrow strike the sand at the spot 
where the animal had been basking less than 
a second before. 

Hill drove a broadhead through one alliga- 
tor from a distance of forty yards, only to see 
him leap into the water, bent on escape. 
Knowing the habits of the creature from long 
experience, the archer crossed the canal, stood 
silently nearly a half-hour observing the bub- 
bles as they rose through the murky water, 
and then drew half back, ready to loose an 
arrow when the ’gator’s nose appeared. Hard- 
ly had he raised the bow when the gray nose 
broke the surface. Hill aimed eighteen inches 
below it, and fired. The alligator ducked, but 
too late, and the wicked head ploughed 
through his leather hide, carrying the shaft in 
to the feathers. For a full hour the doomed 
animal thrashed, then disappeared. Next day 
he was found, dead. 

This modern William Tell believes he can 
kill any animal with bow and arrow. Having 
taken the fiercest and largest in North Ameri- 
ca with 110-pound bows, he hopes to prove 
his skill on elephants, hippopotamuses and 
rhinoceroses. He has secretly designed a bow 
and arrows of great penetrating power which 
he thinks will turn the trick. In a test he shot 
one of these arrows through nine truck tires. 


See five years Hill held the world’s flight 
record of 410 yards. To achieve that record 
his powerful muscles pulled a 172-pound bow, 
strongest ever used. He introduced shorter ar- 
rows and bows for distance shooting and was 
first to use longer feathers on hunting arrows 
to make them fly truer. His white birch hunt- 
ing arrows leave his powerful bow at a speed 
of 300 feet a second and bore through the air, 
turning once for each ten feet of flight. He fits 
his bows with linen thread, so strong it will 
withstand a pull of 600 pounds. 

He fashions all his arrows, sandpapering 
and shellacking the shafts until they are as 
smooth as owl grease. His concave heads, while 
lacking the stunning power of a lead bullet, 
possess the penetrating power of a .30/06 steel- 
jacketed bullet. The shaft measures three- 
eighths of an inch in diameter and, with the 
steel-saw head, weighs 800 grains. 
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this field, you need not worry about competition. 


e Engineer 


Now is your chance to get into a big new industry and 
up with it to an important position. Today there is 
practically no competition in the Diesel field, but the increasing 
use of Diesel engines will result in keen competition for jobs after 
a few years. If you start your training now and get established in 


{is Your Job Safe? 


Just as the gasoline engine chan 

the jobs of thousands who depended on 
horse-drawn vehicles for their living — so 
now the Diesel engine is fast invading both 
) the power and transportation fields, and 
threatening the present jobs of thousands 
of workers. 


What This Field Offers You 


iesel engines are replacing steam 
and gasoline engines in power plants, mo- 
tor trucks and busses, locomotives and 
ships, aircraft, tractors, dredges, pumps, 
etc.—opening up an increasing number of 
well-paid jobs for Diesel-trained men. You 
et complete information on all the latest 
iesel developments in our course. Special 
diagrams for quick understanding of this 
new power. 
Get our Free Diesel Booklet and find 
out what the Diesel field offers you—how 
quickly you can obtain a complete understand- 


ing of Diesel engineprinciples and operation by 
spare-time study at home. Write Topay. No obligation. 






American School, Dept. D-946, Drexel Avenue at 58th Street, Chicago, Illinois 








No Money Down 


tively the atest bargain ever offered. A genuine full 
fheer $39 


Posi 

sized $100.00 0: model Underwood No. 5foronly $39.90 (cash) 
or on easy terms. .Has up-to-date improvements including 
standard 4-row keyboard, backsp tomatic ribbon re- 
verse, shiftlock key,2-colorribbon. ete. The tect all purpose 
typewriter. Completely rebuiltand FULLY GUARANTEED. 


Lowest Terms—1l0c a Day 


Cuaotets diate eet) Money-Back Guarantee 








of the Famous Van Send coupon for 10-day Trial 
= Se. a —if you decide to keep it pay 
, given dur only $3.00 a month until $44.90 


(term price) is paid. Limited 


easily learned 
ing this offer. 
offer—act at once. 











INTERNATIONAL TYPEWRITER EXCHANGE ! 
231 West Monroe St., Chicago, Ilil., Dept. 1207 t 
Send Underwood No. 5 (F. O. B. Chicago) at once for 10-days 1 
trial. If 1 am not perfectly satisfied I can return it express col- 

lect. If I oy? it I will pay $3.00 a month until I have paid $44.90 | 
(term price) in full. | 
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AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 

= ut them on stores and office windows. 
— normousdemand, largeprofits, Paul Clark 
says: smallest day $28.70. R. L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 437 N. Clark Street, Chicago 











Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, ne ete. 
Save money and time. Sold direct 
only. Junior Press 
ess $11, Power $149. 
Do popular raised printing like en- 
graving with any of our presses. 


Print 

Pays for itself in a short time. 
es sent. te for free 

catalog of outfits and all details. 

The Kelsey Meriden, Conn. 
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WHAT WANTS TO 
every ELECTRICIA KNOW! 
is easily found in AUDEL’S NEW ELECTRIC LIBRARY. Ploctste 
made simple as ABC. Up-to-date, trade dope for the e 
5 2 Saowore Glagrams, calculations, underwriter’s 
code; design, construction, ope and maintenance of 
electrical machines LLY COVERED. 
All available at small cost terms. BOOK-A-M - 
ice puts this NEW information in your a - You 
can start your subscription with any volume. Write TODAY for 





electric Folder and FREE TRIAL offer. 


THEO. AUDEL & CO 
6s 


Mail Vol. I, Electric Library 
remit $1.50, otherwise I will return it. 
book each month on same 


W. 23rd St., New York City 

on 7 dogs’ free trial. If O. K. I will 
also request you to mail one 

terms. No obligation unless I am satisfied. 





tions. 125 pages of drawing paper ° 
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BACK if not delighted after inspec’ 
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e—no waiting for 
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EXPERIMENTERS 


. May show fortune in the recks you 
kick about. Shows countless spectral lines of sun. Amaz- 
ing i jon, fascinating fields of ri +. $2.50 





ELECTRIC FUN! Book of 200 stunts with 110 volts. Mak 
arcs, motors, tricks, window displays, etc......... $1.00 


STROBOSCOPE. Complete with 110 volt moter, neon 
lamp, and book of 100 experiments................. $1.00 


CATALOGUE with Atomic Chart................ 8c Stamp 


Cutting & Sons 125-S St. Campbell, Calif. 




















DECEMBER, 1935 


U. S. GOVERN- 
MENT JOBS 


RAILWAY POSTAL CLERKS 


MAIL CARRIERS 


(City and Rural) 


$1700—$1900 First Year Regular 


MAIL COUPON 


MEN—BOYS, 18 to 45 


IMMEDIATELY ¥y Address 


Please mention PopuLaR SCIENCE MONTHLY when answering advertisements in this magazine. 





7 Devt. C274, Rochester, N. Y. 
@ Sirs: Rush to me WITHOUT CHARGE FREE 
32-page Book with list of U. 8. Government a 
Rt and . 8. 


fall particulars telling how to get a 
Government position. 








123 






























































































































4 


i longer than poor paints. 24 colors. 
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ONE-DAY PAINTING 


with Pittsburgh Paint Products 


Waterspar Enamel is one of the 
Famous Four quick-drying Pitts- 
burgh Paints. You can redecorate 
a whole room in a day. Painters 
start in the morning; the room is 
dry by evening. In addition to 
Waterspar Enamel (for woodwork 
and furniture), there is 


WALLHIDE 


The Vitolized Oil paint 
for walls and ceilings. 
The Vitolized Oil used 
only in Wallhide gives 

— controlled penetration of 
oil, keeps the paint film alive, gives a 
better job at no more cost. 15 soft petal 
shades; 12 semi-gloss colors. 


==, FLORHIDE ENAMEL 
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For both interior and ex- 
terior floors. Long wear- 
ing, quick drying, 10 
select colors, 


Clear and colors. For 
woodwork and floors. 
Varnishes and stains at 
same time. Dries in 4 
hours. “ 





For exterior painting— 


Patton’s SUN-PROOF PAINT 


The pre-tested paint that withstands 
extremes of climate. Covers 25% more 
surface per gallon, lasts 1 to 3 years 

























































Ir you men like to make things for 
Christmas — toys, furniture, bookcases 
— you have a new ally this year that 
will make the finishing process a real 
joy. Waterspar One-Coat Enamel — 
the newest in the famous line of quick- 
drying Pittsburgh Paint Products. 

Here’s an enamel that does every- 
thing you could ask an enamel to do, 
and does it better. Covers solidly. Dries 
to a china-like gloss in four hours. 
Flows with a smooth, even finish; 
leaves no brush marks. Pleasant odor 
during application and while drying. 
Resists dirt and grease, washes beauti- 
fully, is hard to mar. 

Waterspar Enamel costs no more 
than ordinary enamels. Nothing like it 
to give new life to shabby woodwork 
and furniture. Try it on your next job. 
If you don’t know your Pittsburgh 
Paint dealer, look under “Paints” in 


your classified telephone directory. 


PITTSBURGH 
PLATE GLASS COMPANY 


PAINT DIVISION 


PITTSBURGH, PA. 


Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 








| HERE’S THE ANSWER 
(Continued from page 57) 


iron ore do cause poor radio reception. How- 
ever, regardless of locality, radio transmission 
is usually better at night than during the day. 
The reason for this, it is believed, is the ioni- 
zation of the air by the sunlight, that is, the 
light breaks down the molecules of air into 
tiny particles which are electrically charged, 
The effect of these ionized particles or ions js 
to absorb some of the energy of the radio 
waves and thus reduce the volume received 
by the radio set. 


One Squid That Flares Up 


Q.—pdo ALL squids protect themselves by 
sending forth an inky black substance? I have 
heard otherwise.—W. C., Bridgeport, Conn. 

A.—THE heteroteuthis, a squid found along 
the Italian coast, throws out a luminous se- 
cretion which envelopes it in a cloud of “fire.” 
The luminosity is effective for quite a time. 


Drawing Hair Lines 

Q.—ALL mammals are supposed to have 
hair. Does a whale?—B. H. E., Oklahoma 
City, Okla. 

A.—WHALES are the only exception to this 
rule but, in fact, they are only a partial ex- 
ception. Many species of whales have a very 
limited number of hairs in the region of the 
jaw. The others which show no signs of hair 
are known to possess hair in the fetal stage. 
The white whale and the narwhal are devoid 
of hair. 


Excavating on a Big Scale 


W. A. H., CEDAR RAPIDS, 10WA. Meteor Cra- 
ter in Arizona is four fifths of a mile in di- 
ameter and nearly 600 feet deep. It is esti- 
mated that more than 300,000,000 tons of rock 
were dislodged when a meteor mass, weighing 
as much as 10,000,000 tons, struck the earth 
at this spot. Scientists have calculated that the 
meteorite was probably traveling at the rate 
of seven to forty miles a second. 


And It’s Not a Pig 








Q.—Is THE guinea pig a native of the Gui- 
nea costal region in Africa, as its name sug- 
gests? What is the largest extant member of 
the rodent family ?—R. O. R., Springfield, Mo. 

A.—THE guinea pig is a native rodent of 
South America. The capybara, also a native 
of South America, is the largest living rodent. 
It frequently exceeds three feet in length (the 
tail is insignificant) and 100 pounds in weight. 


First Aid for Rubber Boots 

Q.—wILL you please let me have a formula | 
for patching rubber boots ?—A. D. H., Mobile, | 
Ala. 

A.—tTHE following mixture will not only | 
cement rubber to rubber but will firmly fasten 
rubber to almost any other substance: Finely 
chopped India rubber, 100 parts; rosin, fif- 
teen parts; shellac, ten parts; carbon disul- 
phide, a quantity sufficient to dissolve. The 
latter ingredient is very volatile and inflam- | 
mable. 


All-in-One Ink Remover 


Q.—caAN you give me a formula for a sin- 
gle-solution ink eradicator?—F. E. C. Jr., 
Chicago, Il. 

A.—A SINGLE solution that will answer for | 
most inks is made by mixing equal parts of 
citric acid and powdered alum, to which is 
added an equal part of water. By omitting the 
water, the mixture can be used as a dry erad- 
icator. In the latter case, the powder is spread 
over the spot and rubbed in well with the 
fingers. A few drops of water are then added 
and rubbed in. A rinsing with water completes 
the process. 
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,'32,°33; 6 Spec. ’ + —25 2 
18,'31; Cent. 8, '32; 321, °33 +10 8 -—34 —62 8,'33;0DeL ,’35 +10 — 8 —34 - 62 
417, 421,°34; 521, °35 Mie = © —S8 ~O2 6, '34 +14 Zero —21 —50 Name 
PRICE REDUCED AGAIN 7 Address 
Ev-ready Prestone was used by a million more motorists > O (P.S.M, 12) 
| last winter than the winter before. Thanks to by far the 
Digvest volume in its history, the price has been reduced 7 bd , er . ‘ 
aga 1 to only $2.70 a gallon. A GALLON Unit of Union Carbide and Carbon Corporation 
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.. the best way to make a 
perfect union of two pieces 
of metal is by welding 


them together. 


... and the best way 
to make a good cigarette 
is to WELD together the 
right quantity of different 
types of mild, ripe tobaccos 


... that is just what we do in making Chesterfield Cigarettes. 
The three types of home-grown tobaccos (Bright, Burley 
and Maryland) are welded together. That is, the qualities 
of each of the three kinds are made into one kind. 

Then these three tobaccos which have been welded 
together are welded with aromatic Turkish tobacco. 
Mixing tobaccos is one thing; blending is another thing—but 
in order to get the best flavor and aroma, the tobaccos should 


be welded together. 


Chesterfield ... se cigarette thats MILDER 
Chesterfield ... he cigarette that TASTES BETTER 


1935, Liccett & Myers Tosacco Co 

















